CLAIMS 



1 . A method for rendering a surface of a substrate 
hydrophilic, comprising the steps of: 

preparing a substrate coated with a photocatalytic 
layer comprised of a photocatalyst; and, 

subjecting said photocatalyst to photoexcitation to 
thereby cause molecules of water to be physically adsorbed onto 
the surface of said photocatalytic layer under the 
photocatalytic action of the photocatalyst whereby the surface 
of the substrate is rendered hydrophilic. 



A composite with a hydrophilic surface, comprising: 
a substrate having a surface; 

photocatalytic layer comprised of a photocatalyst, 
said layer b^ing bonded to the surface of said substrate; and, 

molecules of water physically adsorbed onto the 
surface of saio\photocatalytic layer upon photoexcitation of 
the photocatalysi — 

3 . A coating domposition for use in forming a 
P hotocatalyticallyhydVphilifiabl\ coating on a substrate, 
saxd coating composition\omprising a photocatalyst operable 
upon photoexcitation thereof to caiLse molecules of water to be 
Physically adsorbed onto theWface of said coating under the 



photocatalytic action 



of the pftotocatalyst to thereby render 




the surface hydrophilic. 



4. A composite With a/hydroph^Lic surface, comprising: 

a substrate having a surface\and, 

a photocatalytic layer comprises of a photocatalyst 
said layer being bonded to the surface of said substrate; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of said composite\drophilic 
such that the surface of said composite presents ^water 



• 
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stability of less than about 5° in terms of the contact angle 
wiivh water. 



An antifogging transparent sheet member comprising: 
a transparent substrate having a surface; and, 
substantially transparent photocatalytic layer 
comprised of a photocatalyst, said photocatalytic layer being 
bonded to thev surface of said substrate; 

saidVhotocatalyst operating upon photoexcitation 
thereof to renders: the surface of said layer hydrophilic on the 
order of less thaiK about 5° in terms of the contact angle with 
water whereby adherent moisture condensate and/or water 
droplets are caused tb> spread over the surface of said layer to 
thereby prevent the sunstrate from being fogged or blurred with 
adherent moisture condensate and/or water droplets. 



6. An antifogging mirror? comprising: 



a substrat 
coating; and, 



having a/surface/and a reflective 



a substantially tran 
comprised of a photocatalyst, 



lispajrerit photocatalytic layer 
>aLa(photocatalytic layer being 
bonded to the surf acd of skid substrate; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of said Jbayer hydrophilic on the 
order of less than about 5" in terms of \he contact angle with 
water whereby adherent moisture condensate^ and/or water 
droplets are caused to spread over the surface of said layer to 
thereby prevent the substrate from being fogged or blurred with 
adherent moisture condensate and/or water drop\ets. 



7. An antifogging lens comprising: 

a transparent lens-forming body having a Virface; 

and, 

a substantially transparent photocatalytic ikyer 
comprised of a photocatalyst , said photocatalytic layer\being 
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^bonded to the surface of said lens-forming body; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of said layer hydrophilic on the 
orderXof less than about 5* in terms of the contact angle with 
water whereby adherent moisture condensate and/or water 
dropletsNare caused to spread over the surface of said layer to 
thereby prevent the lens-forming body from being fogged or 
blurred with^ adherent moisture condensate and/or water 
droplets . 

8 . A composite according to claim 4 , wherein said 
photocatalytic laVer is resistant to adhesion by deposits and 
contaminants when Contacted with an aqueous substance. 



9. 



A composite^according to-^claim 8, wherein, for self- 



cleaning of the composite, said/phoVocatalytic layer operates 
to permit adherent deposits anchor cintaminants to be washed 
away by rainwater as/said\ comr/osite Is subjected to rainfall. 



20 



10. A composi 
photocatalytic laye 
adhering to the sur 
flows therealong. 



e accore^iJhg to claim 8, wherein said 
■ operate^-to prevent contaminants from 
:ace thereof as contaminant-laden rainwater 



25 



11. A compositfe^acfcording toVlaim 8, wherein, to 
facilitate cleansing of the composite with water, said 
photocatalytic layer operates to release adherent deposits 
and/or contaminants when soaked in or wetted with water. 



12. A composite according to claim A wherein said 
photocatalytic layer is resistant to the formation of water 
30 droplets on the surface of said layer. 



13. A composite according to claim 12, wherein, for 
prevention of growth of water droplets, said photoSatalyti 
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ayer operates to cause adherent moisture condensate and/or 
waster droplets to spread over the surface of said layer. 

14. A composite according to claim 12, wherein, to 
promotfe drying of the substrate after wetted with water , said 
photocatalytic layer operates to cause adherent water droplets 
to spreadNpver the surface of said layer. 

15. A domposite according to claim 4, wherein the surface 
of said layer ass further coated with a hydrophilic protective 
layer . 



16. A composi' 
of said layer is fur{ 
protective layer wh^ctf 
upon photoexcitatipn. 



cording to claim 4, wherein the surface 
er coatedrwith a photocatalytic 
^is adapted to be rendered hydrophilic 



17. A composite accoirfing to claim 4, wherein said 
photocatalyst comprises an o 
consisting of TiO j, ZnO, SnO, 



18. A compo 
photocatalyst comp^ri 




■Lde selected from the group 

W03, Bi203 and Fe203, 




ding to claim 4, wherein said 
e anatass form of titania. 



19. A composite according to cl* 
photocatalyst comprises the rutile fo] 



4, wherein said 
k of titania. 



20. A composite according to claim 4, wherein said 
photocatalytic layer further comprises Si02\or Sn02 . 



21. A composite according to claim 4, whferein said 
photocatalytic layer comprises a coating in whiah particles of 
said photocatalyst are uniformly dispersed. 



22. A composite according to claim 4, wherein \aid 
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lotocatalytic layer is comprised of silicone having organic 
grWps bonded to silicon atoms of silicone molecules, and 
wherein the surface of said photocatalytic layer is formed of a 
derivative of silicone in which the organic groups bonded to 
the silicon atoms of the silicone molecules have been 
substituted upon photoexcitation at least in part with hydroxyl 
groups unc^er the photocatalytic action of said phptocatalyst . 

23. A >composite according to claim 4, further comprising 
an intermediate layer of a non-decomposable material 
interleaved between said substrate and said photocatalytic 
layer. 



►rding to claim 4, wherein said 



24. A composite ac 
substrate contains altedline metalv ions or alkaline-earth metal 
ions and wherein a tfcftri film ::or preventing said ions from 
diffusing from said/substrate into s^id photocatalytic layer is 
interleaved betweem said dubs :rkte and said photocatalytic 
layer. 



composite according to claim 24-^tfherein said thin 



25. A 
film comprises si! 



ica, 



26. A compositfe^cso^ding to Vlaim 4, wherein the 
thickness of said photocatalytic laye^ is less than about 0 . 2 
micrometers . 

27. A composite according to claim 4V wherein said 
photocatalytic layer further comprises a met^l selected from 
the group consisting of Ag, Cu and Zn. 




28. A composite according to claim 4, wherein said 
photocatalytic layer further comprises a metal selected from 
the group consisting of Pt, Pd, Rh, Ru, Os and Ir. \ 
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1$ . A method for rendering a surface of a substrate 
hydrophilic, comprising the steps of: 

preparing a substrate coated with a layer comprised 
of a photocatalyst; and, 

subjecting said photocatalyst to photoexcitation 
until the surface of said layer presents a water-wettability of 
less than about 5° in terms of the contact angle with water. 



30. An antrfogging method for preventing a transparent 
sheet member from being fogged or blurred with adherent 
moisture condensate a^nd/or water droplets, said method 
comprising the steps 

preparing a transparent sheet member coated with a 
substantially transparent^ laye^eomprised of a photocatalyst; 
and, 

sub j ecting said/plWocatalyst to photoexcitation to 
thereby render the surface of\said layex hydrophilic until the 
surface of said layer presentsNa we^er-Wttability of less than 
about 5° in terms of l/he contact\ai|gle lath water whereby 
adherent moisture condensate and/6r wat^r droplets are caused 
to spread over the surface of saidYayer. 



31. 



An an ti fogging method for prevent i-ng'aTndrror from 



being fogged or blurred with adherent moisture condensate 



and/or water droplets ^sald method comprising the steps of: 

preparing a mirror coated with aV substantially 
transparent layer comprised of a photocataryst ; and, 

sub j ecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
surface of said layer presents a water-wettabiliNty of less than 
about 5° in terms of the contact angle with waterVhereby 
adherent moisture condensate and/or water droplets\re caused 
to spread over the surface of said layer. 



32. An antifogging method for preventing a lens frofo being 
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Eogged or blurred with adherent moisture condensate and/or 
wkter droplets, said method comprising the steps of: 

preparing a lens coated with a substantially 
transparent layer comprised of a photocatalyst ; and, 

subjecting said photocatalyst to photoexcitation to 
thereBy render the surface of said layer hydrophilic until the 
surf acAof said layer presents a water-wettability of less than 
about 5°\in terms of the contact angle with water whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over the surface of said layer. 



33. A method for cleaning a substrate, comprising the 
steps of: 

preparing a substrate coated with a layer comprised 
of a photocatalysl 

substrate outdoors; 
sub j ectiijg^said photocatalyst to photoexcitation to 



thereby render the 7 surface 
surface of said layer present 



about 5° in tennis of the 

subjecting said 
deposits and/or contamina; 
layer are washed away by/r< 



said layer hydrophilic until the 
.te a/ water-wettability of less than 
aqtl angle with water; and, 



?nta^ 

^bstzsjate to/fainfall whereby 
^adhering on the surface of said 



34. A me^hod^dr cleaning ^substrate, comprising the 
steps of: 

preparing a substrate coa&ed with a layer comprised 
of a photocatalyst; 

sub j ecting said photocatalyst to photoexcitation to 
thereby render the surface of said layerNhydrophilic until the 
surface of said layer presents a water-wettability of less than 
about 5° in terms of the contact angle withVater; and, 

rinsing said substrate with water whereby organic 
deposits and/or contaminants adhering on the sukf ace of said 
layer are released therefrom and washed away by water. 



90 



10 



A method for cleaning a substrate, comprising the 
steps ok 

\preparing a substrate coated with a layer comprised 
of a photocatalyst; 

subjecting said photocatalyst to photoexcitation to 
thereby render\the surface of said layer hydrophilic until the 
surface of said Nlayer presents a water-wettability of less than 
about 5° in terms\of the contact angle with water; and, 

causing said substrate soaked in or wetted with water 
whereby organic deposits and/or contaminants adhering on the 
surface of said layer\are released therefrom. 



15 



20 



25 



30 
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36, A method for m&intaining a surface of a substrate 
disposed outdoors clean, comprising the steps of: 

preparing a subsWate^cpated with a layer comprised 
of a photocatalyst; 

disposing s^dd subsN^rate outdoors; and, 
sub j ectinc/said pha/tocatalyst to photoexcitation to 
thereby render the /surface qi ,sa^Ld layer hydrophilic until the 



surface of said lafyer present's a *^ater 
about 5° in terms of the contact a~ 



contaminants are/ prevented' 




ityof less than 
water whereby 
ng to the surface of said 



substrate as confcaminan,t-laden rainwater flows therealong, 

37. A method for preventing growtH\of water droplets 
adhering on a substrate, comprising the steps of: 

preparing a substrate coated witn\a layer comprised 
of a photocatalyst; 

sub j ecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
surface of said layer presents a water-wettability of less than 
about 5° in terms of the contact angle with water ;\and, 

causing adherent moisture condensate and/or water 
droplets to spread over the surface of said layer. 



38\ A method according to one of claims 29-37, wherein 
the step iof subjecting said photocatalyst to photoexcitation is 
carried ou\ with the sunlight. 

39. A ntethod according to one of claims 29-37, wherein 
the step of subjecting said photocatalyst to photoexcitation is 
carried out witn an electric lamp selected from the group 
consisting of fluorescent lamp, incandescent lamp, metal halide 
lamp, and mercuryuamp . 
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40. A method ftor rend^rxng-a surface of a substrate 
hydrophilic, comprising .the steps of: 

coating the/surface of the substrate with a layer 
comprised of a photofcataiyst; and, i 

sub j ectiftg said Yhotoc^alfyst to photoexcitation 
until the surf ac^ of said layer/ presents a water-wettability of 
less than about/5 9 in terms of the contact angle with water. 



41. An antifogging^ethod^f or preventing a transparent 
sheet member from beiifg fogged oAblurred with adherent 
moisture cond^nsa^erand/or water dnjplets, said method 
comprising the steps of: 

preparing a transparent sheet member; 

coating the surface of said transparent sheet member 
with a substantially transparent layer comprised of a 
photocatalyst; and, 

subjecting said photocatalyst to\photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
surface of said layer presents a water-wettability of less than 
about 5° in terms of the contact angle with water whereby 
adherent moisture condensate and/or water drop\ets are caused 
to spread over the surface of said layer. 

42. An antifogging method for preventing aVirror from 
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being fogged or blurred with adherent moisture condensate 
and/o^water droplets, said method comprising the steps of: 
\^ preparing a mirror; 

\coating the surface of said mirror with a 
substantially transparent layer comprised of a photocatalyst; 
and , \ 

subjecting said photocatalyst to photoexcitation to 
thereby render xshe surface of said layer hydrophilic until the 
surface of said Ifcyer presents a water-wettability of less than 
about 5° in terms of the contact angle with water whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over the surface o^^aid~layer . 



15 



20 



25 



43. An antifoggingXmethod for prev 



being fogged or blurred wrtti adhere 
and/or water droplets, said\methoci\compr 



/ 



nting a lens from 
moisture condensate 
ing the steps of: 



lens ; 



surface 



Dinprised oi 



preparing 

coating 
transparent laye; 

sub j eq 
thereby render 

surface of said llayer gresents^wat 
about 5* in terms 



said photoca\alyst 



said lens with a substantially 
a\photocatalyst; and, 



surfac 



said 



photoexcitation to 
hydrophilic until the 
-wettability of less than 
the contact angle\with water whereby 



adherent moisture condensate and/or watesr droplets are caused 
to spread over the surface of said layer. 



44. A method for cleaning a substrate ,\comprising the 
steps of: 

preparing a substrate; 
30 coating the surface of said substrate \ith a layer 

comprised of a photocatalyst; 

disposing said substrate outdoors; 
subjecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
35 surface of said layer presents a water-wettability of \ess than 
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about 5° in terms of the contact angle with water; and, 
subjecting said substrate to rainfall whereby 
deposits and/or contaminants adhering on the surface of said 
layer arte washed away by rainwater . 



45. A wthod for cleaning a substrate, comprising the 
steps of: 

preparing a substrate; 

coating, the surface of said substrate with a layer 
10 comprised of a photocatalyst; 

sub j ecting^said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
surface of said layer j^sent^rwater-wettability of less than 
about 5° in terms of the\ontact angle with water; and, 
15 rinsing said Substrate wi£h^ water whereby organic 

deposits and/or contaminants 
layer are released 



Ing^n the surface of said 
erefrom a^d/washed away by water. 



idhei 



for cleaninglA.substrat^r^comprising the 



a substrate ; 



46, A method/ 
20 steps of: 

preparing 

coating trre-stfrf ace of said \ubstrate with a layer 
comprised of a photocatalyst; 

subjecting said photocatalyst tbi photoexcitation to 
25 thereby render the surface of said layer hytirophilic until the 
surface of said layer presents a water-wettaMlity of less than 
about 5° in terms of the contact angle with water; and, 

causing said substrate soaked in or wetted with water 
whereby organic deposits and/or contaminants adhering on the 
30 surface of said layer are released therefrom. 
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47 . A method for maintaining a surface of a substrate 
disposed outdoors clean, comprising the steps of: 
preparing a substrate; 

coating the surface of said substrate with a layer 
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coShprised of a photocatalyst; 

disposing said substrate outdoors; and, 
subjecting said photocatalyst to photoexcitation to 
thereby Wider the surface of said layer hydrophilic until the 
surface of\ said layer presents a water-wettability of less than 
about 5° in\terms of the contact angle with water whereby 
contaminants Vtre prevented from adhering to the surface of said 
substrate as contaminant-laden rainwater flows therealong. 



48. A method\for prevenj^ncrgrpwth of water droplets 
adhering on a substrate, comprising the steps of: 

preparing aVtibstrate havingi a surface; 

coating the/ surface of said ^ubstrate with a layer 
comprised of a photocatalVst; 

subjecting said photocatalyst to photoexcitation to 
thereby render the surface oV said layer hydrophilic until the 
surface of said Aayer presentsNft/water-wettability of less than 
about 5° in terjfas of the contapt\angle with watefT and, 

causiing adherent moifeture cona^nsate and/or water 
droplets to spread over t#e sur faUe^f said layer. 

49. A metho3^ccording to one of Nclaims 40-48, wherein 
the step of subjecting said photocatalys^to photoexcitation is 
carried out with the sunlight. 

50. A method according to one of claims\40-48, wherein 
the step of subjecting said photocatalyst to phbtoexcitation is 
carried out with an electric lamp selected from the group 
consisting of fluorescent lamp, incandescent lamp\metal halide 
lamp, and mercury lamp. 



51. A method of manufacturing a composite with a> 
hydrophilic surface, comprising the steps of: 

preparing a substrate having a surface; and, 
coating the surface of said substrate with a pho\o- 



reactive layer comprised of a photocatalyst and operable to 
present upon photoexcitation a water wettability of less than 
aboutNr in terms of the contact angle with water. 

5 52. \A method of manufacturing an antifogging transparent 

sheet membeiy comprising the steps of: 

preparing a transparent substrate having a surface; 
and, \ 

coating\the surface of said substrate with a 
10 substantially transparent photo-reactive layer comprised of a 
photocatalyst and operable to pr^sentupon photoexcitation a 
water wettability of lessth^n about 5 un terms of the contact 
angle with water. /\ 

15 53. A method /4f manuf a^tu^ng a self -cleaning composite, 

comprising the stros of : AC \ X 

preparing a substrate ftaving a surface^and, 
coatiira the surface of s&id substrate with a photo- 
reactive layer comprised off a photoc^taJLy^t and operable to 
20 present upon photoexcitation a water wettability of less than 
about 5° in terms oi^£he contact angle with water. 

54. A method of manufacturing an antrfogging mirror, 
comprising the steps of: \ 
25 preparing a substrate with or without a reflective 

coating, said substrate having a surface; \ 

coating the surface of said substrate wxth a 
substantially transparent photo-reactive layer comprised of a 
photocatalyst and operable to present upon photoexcitation a 
30 water wettability of less than about 5° in terms of the\contact 
angle with water; and, \ 

forming where necessary a reflective coating on th^e 
opposite surface of said substrate prior to or subsequent to qr 
during the course of said step of coating. > 

35 



A method of manufacturing an antif ogging lens , 
comprising the steps of: 

preparing a lens-forming body having a surface; and, 
cbating the surface of said body with a substantially 
transparent photo-reactive layer comprised of a photocatalyst 
and operable tb present upon photoexcitation a water 
wettability of JSpss than about 5° in terms of the contact angle 
with water. 



10 56. A method according to one of claims 51-55, wherein 

said step of coating comprises the substeps of: 

(a) coating the surfac^wrEir-a thin film of amorphous 
titania; and, \ / \ 

(b) heating said)£hin film at 
15 the softening point of the substrate to 

titania into crystalline titania. 



a) temperature less than 
ansform amorphous 



20 



57. A method according to claM 66, wherein prior to said 
substep (a) the substrate is coaj^ckwith a thin filmpf^silica 
to prevent alkaline netjrork^jnefaifi^ from 
the substrate into said photocatalytio. layer . 



58. A method according to claim 56, \ wherein said substep 
(a) is carried out by applying onto the surface a solution of 

25 an organic compound of titanium, followed byysub j ecting said 
compound to hydrolysis and dehydration polymerization to form 
said thin film of amorphous titania over the sutface. 

59. A method according to claim 58, wherein ^said organic 
30 compound of titanium is selected from the group consisting of 

an alkoxide of titanium, a chelate of titanium and ai\acetate 
of titanium. 
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60. A method according to claim 56, wherein said step (a) 
is carried out by applying onto the surface a solution of ai 



inorganic compound of titanium, followed by subjecting said 
compound to hydrolysis and dehydration polymerization to form 
said thin film of amorphous titania over the surface. 

5 61. \A method according to claim 60, wherein said 

inorganic Compound of titanium is TiCLi or Ti(S04)2- 
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62. A method according to claim 56, wherein said step (a) 
is carried out ]W sputtering. 



63. A coatingycompp^ition for use in forming a 
photocatalytically hW^ophilif iable^Gj)ating on a substrate, 
said coating composition comprising a pjhotocatalyst operable 



upon photoexcitation thereof to /eu4er jthe surface of said 
coatina hvdrophilic on tha order /of less than about 5° An ■ 



coating hydroph 
of the contact/angle with w\te 



terms 



64. A coating compos^ic^accordiijg^€o claim 63, wherein 
the surface of said coatimg thus\rendered hydrophilic upon 
20 photoexcitationj.s ^parable to permit adherent moisture 

condensate and/or water droplets to\spread thereover to thereby 
prevent the substrate from being fogged or blurred with 
adherent moisture condensate and/or water droplets. 



25 65. A coating composition according ^to claim 63, wherein 

the surface of said coating thus rendered hydrophilic upon 
photoexcitation is operable to permit adherent deposits and/or 
contaminants to be washed away by rainwater as\the substrate is 
subjected to rainfall whereby the surface is sel^-cleaned. 

30 

66. A coating composition according to claim 63, wherein 
the surface of said coating thus rendered hydrophilicsupon 
photoexcitation is operable to prevent contaminants f rc 
adhering to the surface as contaminant-laden rainwater f Ibws 
35 therealong. 
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67. \A coating composition according to claim 63, wherein 
the surf acfe of said coating thus rendered hydrophilic upon 
photoexcitation is operable to release adherent deposits and/or 
contaminants wien soaked in or wetted with water to thereby 
facilitate cleansing of the substrate with water. 
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68. A coatinq composition according to claim 63 , wherein 
the surface of said\coating thus rendered hydrophilic upon 
photoexcitation is operable to permit adherent moisture 
condensate and/or wateV droplets to spread thereover to thereby 
prevent growth of water xiroplets. 



69. A coating composition according to claim 63, wherein 



the surface of said coating tiius renc 
15 photoexcitation is operable taupermi} 
condensate and/or waxer dropletk to> 



red hydrophilic upon 
dherent moisture 
ead thereover to thereby 



promote drying of #he substrate afxer wetted with^water. 

70. A composite with a yhydrop ^lx G-^urf ace , comprising: 
20 a substrate; anju, 

a photocatart^tic layer bonded, to the surface of said 
substrate and comprised of a coating wherein particles of a 
photocatalyst are uniformly dispersed; 

said photocatalyst operating upoii photoexcitation 
25 thereof to render the surface of said composite hydrophilic 
such that the surface of said composite presents a water 
wettability of less than about 5° in terms of t<he contact angle 
with water. 



71. An antifogging transparent sheet member Comprising: 
30 a transparent substrate; and, 

a substantially transparent photocatalyticVLayer 
bonded to the surface of said substrate and comprisedXof a 
coating wherein particles of a photocatalyst are uniformly 
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dispersed; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of said layer hydrophilic such 
that the surface of said layer presents a water wettability of 
less thap about 5° in terms of the contact angle with water 
whereby adherent moisture condensate and/or water droplets are 
caused to spread over the surface of said layer to thereby 
prevent the substrate from being fogged or blurred with 
adherent moistkre condensate and/or water droplets . 

72. An antispgging mirror comprising: 

a substrate with-^aref lebtive coating; and, 
a substantially transparent photocatalytic layer 
bonded to the f ront/'smNEace of said §tibstrate and comprised of 
a coating whereii^/particXes of a gfeoft<t>catalyst are uniformly 
dispersed; 

said photocatalysKopera^ing upon photoexcitation 
thereof to render the surf ace \*f/said layer hydrophilic such 
that the surface of said layer/presents a water wettability of 
less than about 5° in terms o/lth\ contact angle witn water 
whereby adhereht moisture cohd^nsare and/or w^t^r droplets are 
caused to spread over the /surf acV^£-Wid<Cayer to thereby 
prevent the substfrgte Jjfom being fogged, or blurred with 
adherent moisture condensate and/or wate\ droplets . 



Lytic layer 
id comprised 
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73. An antifogging lens comprising: 

a transparent lens-forming body; an\, 

a substantially transparent photocatc 
bonded to the surface of said lens-forming body 
of a coating wherein particles of a photocatalyst \re uniformly 
dispersed; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of said layer hydrophilicvsuch 
that the surface of said layer presents a water wettability of 
less than about 5° in terms of the contact angle with 
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whtereby adherent moisture condensate and/or water droplets are 
caused to spread over the surface of said layer to thereby 
prevent the lens-forming body from being fogged or blurred with 
adherenk moisture condensate and/or water droplets, 
5 \ 

74. A\composite with a hydrophilic surface, comprising: 
a substrate having a surface; and, 

a photocatalytic layer bonded to the surface of said 
substrate and comprised of a coating in which particles of a 
10 photocatalyst aretsmiformly dispersed; 

said photocatalyst operating upon photoexcitation 
thereof to render theNsurf ace_ofthe composite hydrophilic 
whereby adherent deposife^and/or contaminants are washed away 
by rainwater to self-^clean the composite as it is subjected to 
15 rainfall. 



75. 



A composite with a hydrophilic surface, comprising: 



a Substrate; and, / V I 

ilk 



a/photocatalytic l4yer\bonded to the surface of said 
20 substrate and comprised of A/coatoNng wherein particles of a 
photocatalyst are uniformly dispersed; 

said photocatalyst operating upon photoejceitation 
thereof tA render the ^urfkce of the cWposi^^iydrophilic 
whereby com^aminaivj^s are prevented f rogi^adnering to the surface 
25 of the composite as contaminant-laden raiWater flows 
therealong . 

76. A composite with a hydrophilic surf^e, comprising: 
a substrate; and, 
a photocatalytic layer bonded to the surface of said 
30 substrate and comprised of a coating wherein particles of a 
photocatalyst are uniformly dispersed; 

said photocatalyst operating upon photoexciNtation 
thereof to render the surface of the composite hydrophilic 
whereby deposits and/or contaminants adhering to the snrtace 
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aa^e released therefrom when soaked in or wetted with water to 
thereby facilitate cleansing of the composite with water. 



10 



15 



20 
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30 



77 \ A composite with a hydrophilic surface, comprising: 
substrate; and, 
a\photocatalytic layer bonded to the surface of said 
substrate and\comprised of a coating wherein particles of a 
photocatalyst ate uniformly dispersed; 

said photocatalyst operating upon photoexcitation 
thereof to render me surface of the composite hydrophilic 
whereby adherent moisture condensate and/or water droplets are 
caused to spread over the surface of said layer to thereby 
prevent growth of water \iroplets . 



78. 




A composite with 
a substrate; and 
a photocatalyt 
substrate and comprised /of 
photocatalyst are unif 

said photocatalyst operat\n 
thereof to render the surface of the 
whereby adherent water 
surface of said layer to ^th&rgby^promot 
composite after wetted with water. 



79. 



drophilic surface, comprising: 



bonded to the surface of said 
articles of a 



photoexcitation 
fapoiite hydrophilic 
sedlto spread over 



race, comprising: 



A composite with a hydrophilic sui 
a substrate; 

a photocatalytic layer bonded to theNsurface of said 
substrate and comprised of a coating wherein particles of a 
photocatalyst are uniformly dispersed; and, 

a hydrophilic protective layer covering ^aid 
photocatalytic layer; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of the composite hydrophilic. 



35 
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A composite with a hydrophilic surface, comprising: 
a substrate; 

\a photocatalytic layer bonded to the surface of said 
substrate and comprised of a coating wherein particles of a 
photocatalyst are uniformly dispersed; and, 

a protective layer covering said photocatalytic 
layer, said protective layer being adapted to be rendered 
hydrophilic uporl photoexcitation ; 

said pWotocatalyst operating upon photoexcitation 
thereof to render \he surface of the composite hydrophilic . 



81. A composite, wirh a hydtophilic surface, comprising: 
a substrate^and, \ 

a photocataaytic layer bonded to the surface of said 
15 substrate and comprised at a coating wherein particles of a 
photocatalyst are uniformlV dispersed, said photocatalyst 
comprising an oxidcfe selected/from the group consisting of Ti02, 
ZnO, Sn02, SrTi03,/W03, Bi203\and Fe203; 

said photocatalyst operating updn photoexcitation 
20 thereof to render] the sv^fa^^qr^JJie^composite hydrophilic. 



82. A composite with a hydro^iilic surface, comprising: 
a substrate; and, 
a photocatalytic layer bonded to the surface of said 

25 substrate and comprised of a coating wherein particles of a 
photocatalyst comprising the anatase formvof titania are 
uniformly dispersed; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of the composite hydrophilic . 

30 

83. A composite with a hydrophilic surfac^, comprising: 
a substrate; and, 
a photocatalytic layer bonded to the surface of said 

substrate and comprised of a coating wherein particles of a 
35 photocatalyst comprising the rutile form of titania\are 
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uniformly dispersed; 

said photocatalyst operating upon photoexcitation 
therdgf to render the surface of the composite hydrophilic. 



84 \ A composite with a hydrophilic surface, comprising: 
,a substrate; 

photocatalytic layer bonded to the surface of said 
substrate aAd comprised of a coating wherein particles of a 
photocatalyst^ comprising the rutile form of titania are 
10 uniformly dispersed, said photocatalyst operating upon 

photoexcitation\thereof to render the surface of the composite 
hydrophilic; and,> 

an intermediate 
interleaved between 
15 layer. 



sr-of a non-decomposable material 
substrate\and said photocatalytic 



85. 
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A comp 
a sub 
ions and/or al 
a phi 
substrate and 
photocatalyst 



site wi\h a hydi 



;rate, sard subs 



tocatalytic 



comprised 



imprisir 



lilic surface, comprising: 
\rate containing alkaline metal 
iline-earth fr^et^l ixyis; 

- to th g~surface of said 
of/a coating wherein particles of a 
the rutile form of titania are 
uniformly dispersltfTsaid photocatalyst operating upon 
photoexcitation thereof to render tije surface of the composite 
hydrophilic; and, 

a diffusion prevention thin "film interleaved between 
said substrate and said photocatalytic Isayer to prevent said 
ions from diffusing from said substrate l^to said 
photocatalytic layer. 



86. A composite according to claim 85, 
film is comprised of silica. 



87. 



A composite with a hydrophilic 
a substrate; and, 




erein said thin 



:omprising: 
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a photocatalytic layer bonded to the surface of said 
substrate^and comprised of a coating wherein particles of a 
photocatalykt are uniformly dispersed; 

said photocatalytic layer having a thickness of less 
5 than about 0 . 2\micrometers; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of the composite hydrophilic. 



88. A composite with a hydrophilic surface, comprising: 
10 a substrate; and, 

a photocatalytic layer bonded to the surface of said 
substrate and comprised of a coating wherein particles of a 
photocatalyst are unif osrmly^aisperse 

said photocatalytic layer further comprising a metal 
15 selected from the group/consisting ofi Ag, Cu and Zn; 



20 



25 



said photocatalykt operatij 
thereof to render thq surfac 



89, 



upon photoexcitation 
>mposite hydrophilic. 

surface, comprising: 



A composi/te with a h3 
a substrate; and, 

a photocatalytic layei/lDo^ded to the^surface of said 
substrate and comprised of a coatikg wherein particles of a 
photocatalyst are uWf ormly/aisperse 

said photocatalytic layer further comprising a metal 
selected from the group consisting of IJt, Pd, Rh, Ru, Os and 
ir; 

said photocatalyst operating upbn photoexcitation 
thereof to render the surface of the composite hydrophilic. 



30 90. A composite with a hydrophilic surface, comprising: 

a substrate; and, 

a photocatalytic layer bonded to the surface of said 
substrate and comprised of a coating wherein particles of a 
photocatalyst are uniformly dispersed; 
35 said photocatalyst operating upon photoex&itation 
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tlWeof to render the surface of said composite hydrophilic 
sucnvthat the surface of said composite presents a water 
wettability of less than about 10° in terms of the contact 
angle with water. 

5 91. \ composite according to claim 90, wherein upon 

photoexcitaVion the surface of said composite presents a water 
wettability o^ less than about 5° in terms of the contact angle 
with water. 

92. A compc^feite with a hydrophilic surface, comprising: 
10 a substrate having a surface; and, 

a photocaralytic laye^Hapnded to the surface of said 
substrate, said photo\ataly£fc layer comprising a photocatalyst 
and Si02 or Sn02; 

said photocatalyst operating upon photoexcitation 
15 thereof to render the surface of the* composite hydrophilic. 

93. An antifogoing transparent sheet member comprising: 
a transparent substYafce; and, 

a substantially transparent photopatalytic layer 
20 bonded to the surface of said substrat^dnd comprised of a 
photocatalyst and |Si02 or SBO2; 

said photocatalyst operating upon photoexcitation 
thereof to render ufee-Surf ace of saicl layer hydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 
25 to spread over the surface of said layefc to thereby prevent the 
substrate from being fogged or blurred with adherent moisture 
condensate and/or water droplets. \ 

94. An antifogging mirror comprising: \ 

30 a substrate with a reflective coatings: and, 

a substantially transparent photocatalVbic layer 
bonded to the front surface of said substrate andicomprised of 
a photocatalyst and Si02 or Sn02; \ 
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\ \ said photocatalyst operating upon photoexcitation 
thereof tb render the surface of said layer hydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over the surface of said layer to thereby prevent the 
substrate f roto being fogged or blurred with adherent moisture 
condensate and\or water droplets. 



10 



15 



20 



25 



95. An antxtfogging lens comprising: 



transparent lens-forming body; and, 

sparent photocatalytic layer 
t said le^s-f orming body and comprised 



substantially 



bonded to the surf ac 
of a photocatalyst 

said ph 
thereof to rende 
adherent moistu 
to spread over the surface 
lens-forming b 
moisture condeiisate and/or 



Si02 or SnC 



96, 



A CO) 



lyst operating upon photoexcitation 

said layer hydrophilic whereby 
'/or water droplets are caused 
^aid layer to thereby prevent the 
ogged or blurred with adherent 



;ocat\ 



the surface o 
condensate 



at^r droplets, 



lilic surface, comprising: 



;>osite wi£h a 
a substrate ,yand, 
a photobat^lytic layer bonded to the surface of said 
substrate and comprised of a photocatalyst and Si02 or Sn02; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of the composite hydrophilic 
whereby adherent deposits and/or contaminants are washed away 
by rainwater to self -clean the composite as if is subjected to 
rainfall. 



30 97. A composite with a hydrophilic surface Comprising: 

a substrate; and, 

a photocatalytic layer bonded to the surface of said 
substrate and comprised of a photocatalyst and Si02 or\Sn02; 

said photocatalyst operating upon photoexcitauion 
35 thereof to render the surface of the composite hydrophilic 
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lereby contaminants are prevented from adhering to the surface 
of Nthe composite as contaminant-laden rainwater flows 
theretalong. 



10 



98 \ A composite with a hydrophilic surface, comprising: 
^a substrate; and, 

photocatalytic layer bonded to the surface of said 
substrate and comprised of a photocatalyst and Si02 or Sn02; 

saiii photocatalyst operating upon photoexcitation 
thereof to renoer the surface of the composite hydrophilic 
whereby deposits\and/or contaminants adhering to the surface 
are released therefrom when soaked in or wetted with water to 
thereby facilitate \l^msin^\o^ the composite with water. 
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99. A composi/be with a hydrophilic surface, comprising: 
a subst/ate; aiid, 

a photc/catalytic layer boAded to the surface of said 
substrate and comprised of\a photojcatalyst and Si02 or Sn02; 

said photocatalysTi operating upon photoexcitation 
thereof to render the surf ace\py the composite hydrophilic 
whereby adherent moisture condensate and/or wat^raroplets are 
caused to spread over the surxfaos 
prevent growth of water droplets. 1 



100, 




)f said la^er to thereby 



A coiitposite^ith a hydrophilic surface, comprising: 
a substrate; and, 
a photocatalytic layer bondedVto the surface of said 
substrate and comprised of a photocatalyVt and Si02 or Sn02; 

said photocatalyst operating upota photoexcitation 
thereof to render the surface of the composite hydrophilic 
whereby adherent water droplets are caused toS, spread over the 
surface of said layer to thereby promote drying^ of the 
composite after wetted with water. 



35 



101. A composite according to one of claims 92V100, 
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^fcherein upon photoexcitation the surface of said composite 
presents a water wettability of less than about 10° in terms of 
the contact angle with water. 

102\ A composite according to claim 101, wherein upon 
photoexcitation the surface of said composite presents a water 
wettability^ less than about 5° in terms of the contact angle 
with water. 



103, 
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A compdfite with a hydrophilic surface, comprising: 
a substrate having a surface; and, 



c :oatiVig bonded to the surface of 
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>rised of V photocatalyst and silicone 
anded to silicon atoms of silicone 



a photocat 
said substrate and 
having organic groi 
molecules; / 

wherean due to p^toexAi^ation of said photocatalyst 
said organic (/roup at the surface of said photocatalytic 
coating are Substituted at le\s/t in part with hydroxyl groups 
under the photocatalytic actiori( of the photocatalyst thereby 
rendering the surface of the composite hydrophilic, 



A 



An antifogging trarispar^m^heetj^ comprising: 
a transparent substrate ha^ng"^surface; and, 



\ a substantially transparent photocatalytic coating 
bonded to\the surface of jsaid substrate and comprised of a 
photocatalyst and siliccme having organic groups bonded to 
silicon atoms^of silicone molecules; 

wherein due to photoexcitation of said photocatalyst 
said organic group at the surface of said photocatalytic 
coating are substituted at least in part with hydroxyl groups 
under the photocatalytic action of the photocatalyst thereby 
rendering the surface of the sheet member hydrophilics whereby 
adherent moisture condensate and/or water droplets areVcaused 
to spread over the surface of said coating to thereby prevent 
the substrate from being fogged or blurred with adherent 
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moisture condensate and/or water droplets, 



10 



15 



An antifogging mirror comprising: 
a substrate having a surface and a reflective 

coating; ^nd, 

substantially transparent photocatalytic coating 
bonded to the surface of said substrate and comprised of a 
photocatalys\ and silicone having organic groups bonded to 
silicon atoms \>f silicone molecules; 

due to photoexcitation of said photocatalyst 
said organic groism at the surface of said photocatalytic 
coating are subst^ut^cTat^least in part with hydroxyl groups 



under the photocat 
rendering the 
adherent moisture 
to spread ov< 
the substrat 
moisture condensate 



ytic action of the photocatalyst thereby 
of thejmirror hydrophilic whereby 
msat^jand/or water droplets are caused 
said coating to thereby prevent 
q^g^d or blurred with adherent 
7or\water droplets. 



ac 
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surf 
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106, 



antifogging lens 



and, 



^ transparent lens-fo 

a substantia] 
the surface of said lens-j 



omprisingj 

ody having a surface; 



photocatalytic coating 
ming body and comprised 
ganic groups bonded to 



said photocatalyst 
otocatalytic 
hydroxyl groups 



bonded to 

of a photocatalWb and silicone having' 
silicon atoms-<5f silicone molecules; 

wherein due to photoexcitation 
said organic group at the surface of said 
coating are substituted at least in part 1 

under the photocatalytic action of the photocatalyst thereby 
rendering the surface of the lens hydrophilic whereby adherent 
moisture condensate and/or water droplets are caused to spread 
over the surface of said coating to thereby prevent\the body 
from being fogged or blurred with adherent moisture condensate 
and/or water droplets. 
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A composite with a hydrophilic surface, comprising: 
a substrate having a surface; and, 
a photocatalytic coating bonded to the surface of 
said substrate and comprised of a photocatalyst and silicone 
having organic groups bonded to silicon atoms of silicone 
molecules; 

wher\in due to photoexcitation of said photocatalyst 
said organic grdup at the surface of said photocatalytic 
coating are substituted at least in part with hydroxyl groups 
under the photocatalytic action of the photocatalyst thereby 
rendering the surf acfe of thepotfi^ite hydrophilic whereby 
adherent deposits and/or contaminants are washed away by 
rainwater to self-clean\the composite\as it is subjected to 
rainfall . 



lilic surface, comprising: 
iurfkce; and, 
~- bonded tq^tfie surface of 



108. A composite with a ^ydrop 
a substrayce having a 
a photocatalytic coati 

20 said substrate and/ comprised of/a pttstoc6[€alyst and silicone 
having organic groups bondedyco silicon atoms of silicone 
molecules; 

wherein i^uetje^photoexcitatiok of said photocatalyst 
said organic group at the surface of saidxphotocatalytic 
25 coating are substituted at least in part with hydroxyl groups 
under the photocatalytic action of the photocatalyst thereby 
rendering the surface of the composite hydrophilic whereby 
contaminants are prevented from adhering to theWrface of the 
composite as contaminant-laden rainwater flows the^ealong. 

30 

109. A composite with a hydrophilic surface, comprising: 
a substrate having a surface; and, 
a photocatalytic coating bonded to the surf aceVf 

said substrate and comprised of a photocatalyst and silicoi 
35 having organic groups bonded to silicon atoms of silicone 
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molecules; 

\ wherein due to photoexcitation of said photocatalyst 

said organic group at the surface of said photocatalytic 
coating are substituted at least in part with hydroxy 1 groups 
under \he photocatalytic action of the photocatalyst thereby 
rendering the surface of the composite hydrophilic whereby 
deposits ^and/or contaminants adhering to the surface are 
released therefrom when soaked in or wetted with water to 
thereby facilitate cleansing of the composite with water. 

110. A composite with a hydrophilic surface, comprising: 
a substrate having a surface; and, 
a photocatalytic coating bonded to the surface of 
said substrate and comprised of a photocatalyst and silicone 
having organic groupsN^onded to silicon atoms of silicone 
molecules; 

wherein due to/fehotoexcitation of said photocatalyst 
said organic group at the surface of Isaid photocatalytic 
coating are substituted at least A.n part with hydroxyl groups 
under the photocatalytic action pi the photocatalyst thereby 
rendering the surface of the composite hydropfiilic whereby 



adherent moisture /condensate apSfi/bf: wate 
to spread over th 
growth of water 



surface of t 



droplets are caused 
ing to thereby prevent 



roplets, 
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111. A compos^tfeerwith a hydrophilicNsurface, comprising: 
a substrate having a surface; anc 
a photocatalytic coating bonded to\the surface of 
said substrate and comprised of a photocatalyst and silicone 
having organic groups bonded to silicon atoms oK silicone 
molecules; 

wherein due to photoexcitation of said phdtocatalyst 
said organic group at the surface of said photocatalyts^Lc 
coating are substituted at least in part with hydroxyl groups 
under the photocatalytic action of the photocatalyst thereby 



rendering the surface of the composite hydrophilic whereby 
adherent water droplets are caused to spread over the surface 
of itfie coating to thereby promote drying of the composite after 
wetted with water. 

112\ A composite according to one of claims 103-111, 
wherein upon photoexcitation the surface of said composite 
presents a Vater wettability of less than about 10* in terms of 
the contact emgle with water. 



113. A composite accorjiina to claim 112, wherein upon 
photoexcitation the surface of said composite presents a water 
wettability of less; thin about 5* in terms of the contact angle 
with water. 



V 



114. An ant^Lf oggin^ shejBt glass adapted to prevent 



fetter droplets adhering on^the 
or blurring the shept^glass, said 



moisture condensate and/c 
surface thereof from f oggii 
sheet glass comprising: 

a -transparent subs\^ate having^ surface; and, 
a substantially transparent coating of silicone which 
is bonded to the surfaces of said substrate and in which 
particles of \a photocatalyst are uniformly dispersed, said 
silicone having^orgarnic groups bondedvto silicon atoms of 
silicone molecules; 

wherein said organic groups at\the surface of said 
coating are capable of being substituted, \pon photoexcitation 
of said photocatalyst, at least in part witlk hydroxy 1 groups 
whereby the surface of said substrate is rendered highly 
hydrophilic . 



115. An antifogging mirror adapted to prevent Voisture 
condensate and/or water droplets adhering on the surrace 
thereof from fogging or blurring the mirror, said mirrW 
comprising: 



a substrate having a surface and a reflective 
C9ating; and, 

a substantially transparent coating of silicone which 
is bhnded to the surface of said substrate and in which 
particles of a photocatalyst are uniformly dispersed, said 
silicones having organic groups bonded to silicon atoms of 

silicone\i°l ecules /* 

therein said organic groups at the surface of said 
coating areNcapable of being substituted, upon photoexcitation 
of said photocatalyst, at least in part with hydroxyl groups 
whereby the su\f ace of said substrate is rendered highly 
hydrophilic. 



116. An antif tagging lens adapted to prevent moisture 



10 condensate and/o/ warmer droplets 



dhering on the surface 



thereof from fogging o\ blurring -qhe lens, said lens 
comprising: / \ / I \ 

a transparent lqjijB-f orming body having a surface; 

and, 

15 a. substantiallwtransparent coating of^silicone which 

is bonded /to the surface/of said body and inr^which particles of 
a photocaftalyst are un^ormly d^spers^jd^said silicone having 
organic gjroups bonded/to silitroirVEoms of silicone molecules; 

^wherein said organic groups at the surface of said 
coating are^-cajg&ble of being substituted, upon photoexcitation 
of said photocatalyst, at least in part with hydroxyl groups 
whereby the surface of said substrate is\ rendered highly 
hydrophilic . 



20 117. A composite with a hydrophilifiabr^ surface, 

comprising: 

a substrate having a surface; and, 
a photocatalytic coating bonded to theNsurface of 
said substrate and comprised of a photocatalyst and silicone 
25 having organic groups bonded to silicon atoms of silicone 
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molecules; 

wherein said organic groups at the surface of said 
coating are capable of being substituted, upon photoexcitation 
of said photocatalyst, at least in part with hydroxyl groups to 
render Yhe surface of said composite hydrophilic such that the 
surface of said composite presents a water wettability of less 
than about\lo° in terms of the contact angle with water. 



118. A 6pmposite with a hydrophilif iable surface, 
comprising: 

a substrate having a surface; and, 

a photdcatalytic coating bonded to the surface of 
said substrate andXcomprised of a photocatalyst and silicone 
having organic grou^ bonded to silicon atoms of silicone 
molecules; 

wherein said 
coating are capable o 
of said photocatalyst, at 
render the surface hi said d 
surface of said composite pre 



ganic groups^ at the surface of said 
^ng substituted, upon photoexcitation 
seast in part with hydroxyl groups to 



►mpositeWhy^rophilic such that the 
ints al water wettability of less 



than about 10° in/terms of the\onti|pt angle with water>whereby 
adherent deposits! and/or contaminant 
rainwater to sel^-clean the com0os\te 
rainfall. 




119. A compositfe^wTEh a hydrophili^iable surface, 
comprising: 

a substrate having a surface; anc 

a photocatalytic coating bonded to\the surface of 
said substrate and comprised of a photocatalyst and silicone 
having organic groups bonded to silicon atoms of\silicone 
molecules; 

wherein said organic groups at the surf acfe of said 
coating are capable of being substituted, upon photoexcitation 
of said photocatalyst, at least in part with hydroxyl Voups to 
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render the surface of said composite hydrophilic such that the 
surrace of said composite presents a water wettability of less 
than about 10° in terms of the contact angle with water whereby 
contaminants are prevented from adhering to the surface of the 
composite as contaminant-laden rainwater flows therealong. 
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120, A\composite with a hydrophilifiable surface, 
comprising: 

a substrate having a surface; and, 
a photocatalytic coating bonded to the surface of 
said substrate and comprised of a photocatalyst and silicone 
having organic groups bonded to silicon atoms of silicone 
molecules; 

wherein safd afganic\aroups at the surface of said 
coating are capable o£\being substituted, upon photoexcitation 
of said photocataly/t , at least &h part with hydroxyl groups to 
render the surface/of saici composilse hydrophilic such that the 
surface of said composite presents a water wettability of less 
than about 10° irf terms of the /contact angle with water whereby 
deposits and/or /contaminants atihe^ing to the surface are 
released therefrom when soaked in orwetted with water to 
thereby facilitate cleansii^j of the composite with water. 

121. A composite wi£h a hydrophilifiable surface, 
comprising; 

a substrate having a surface; \nd, 
a photocatalytic coating bondedNto the surface of 
said substrate and comprised of a photocatalyst and silicone 
having organic groups bonded to silicon atoms\of silicone 
molecules; 

wherein said organic groups at the surface of said 
coating are capable of being substituted, upon photoexcitation 
of said photocatalyst, at least in part with hydroxy! groups to 
render the surface of said composite hydrophilic such\hat the 
surface of said composite presents a water wettability of less 



116 



than about 10° in terms of the contact angle with water whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over the surface of the coating to thereby prevent 
growth >of water droplets* 

122. \ composite with a hydrophilif iable surface, 
comprising :\ 

a substrate having a surface; and, 
a phot oca talytic coating bonded to the surface of 
10 said substrate atod comprised of a photocatalyst and silicone 
having organic groups bonded to silicon atoms of silicone 
molecules; \ 

wherein said organic garoups^at the surface of said 
coating are capable o^beinqy^ubstituted, upon photoexcitation 
15 of said photocatalyst, at/Least in part with hydroxyl groups to 
render the surface of ssnM composite hydrophilic such that the 
surface of said composite presents a/Gkte)t wettability of less 
than about 10° in terms of the contact angle with water whereby 
adherent water droplets are caused/to spread over the surface 
20 of the coating to thereby promote Mrying of the composite after 
wetted with water/ Y 

123. A method of manufaraurinqja composj^beTwith a 
hydrophilif iable surface, cdmprising^T^steps of: 

2 5 pr epar in^^^jferstrat e having a. surface ; 

applying onto the surface of the substrate a 
suspension comprising crystalline titania particles dispersed 
in a precursor of amorphous silica; and, \ 

subjecting said precursor to hydrolysis where 
30 necessary and to dehydration polymerization to thereby form on 
said surface a photo-reactive layer of titania particles bound 
by amorphous silica. \ 

124. A method of manufacturing an antifogging transparent 
35 sheet member, comprising the steps of: \ 
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preparing a transparent substrate having a surface; 
applying onto the surface of the substrate a 
suspension comprising crystalline titania particles dispersed 
in a precursor of amorphous silica; and, 

subjecting said precursor to hydrolysis where 
necessary \nd to dehydration polymerization to thereby form on 
said surf ac\ a substantially transparent photo-reactive layer 
of titania particles bound by amorphous silica. 

10 125. A methbd of manufacturing a self -cleaning composite, 

comprising the steps of: 

preparingNa substrate having a surface; 
applying onto the surface of the substrate a 
suspension comprising c^st^nTIrre^^ particles dispersed 

15 in a precursor of amorplrous silica;^and, 

subjecting saidNprecursor tb hydrolysis where 
necessary and to dehydration polymerization to thereby form on 
said surface a phot^o-reactiv^ layer of j/citania particles bound 
by amorphous silic 



20 



126. A method of manufacturiNjg/ai 
comprising the s 



antifogging mirror, 



;teps of: 

preparing a substrate With\pt without a reflective 
coating, said substrate having/a surfa^ 
25 applying onto the surface of fch^-substafarEe a 

suspension comprikmg crystalline titania\particles dispersed 
in a precursor of amorphous silica; \ 

subjecting said precursor to hydrolysis where 
necessary and to dehydration polymerization to\thereby form on 
30 said surface a substantially transparent photo-reactive layer 
of titania particles bound by amorphous silica; and, 

forming where necessary a reflective coating on the 
opposite surface of said substrate prior to or subsequent to or 



during the course of said step of applying a suspension 
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L27. A method of manufacturing an antifogging lens, 
comprising the steps of: 

preparing a lens-forming body having a surface; 
applying onto the surface of the substrate a 
suspensiontsomprising crystalline titania particles dispersed 
in a precursor of amorphous silica; and, 

subjecting said precursor to hydrolysis where 
necessary and tov dehydration polymerization to thereby form on 
said surface a substantially transparent photo-reactive layer 
of titania particle^ bound by amorphous silica, 



128. A method according to one of claims 123-127, wherein 
said precursor is tetraklkoxysilane, silanol, polysiloxane 
having an average molecular weight of less than 3000, or a 
mixture thereof. 



129. A method of manufacturing a contoosite with a 
hydrophilifiable surf ace, (Zfompidsing the streps of: 
15 preparing a substrate having a surface; 

applying onto /the surface of the substrate a 
suspension comprising particles of Vllic2a| dispersed in a 
solution of an organic/ compound of trtanikim; 

subjecting said compound tp hydrolysis and 
20 dehydration polymerization to form/a thii 

titania in which particles of s4£ica are d^sipl 

heating said film at a temperature, less than the 
softening point of the substrate to transf ornNamorphous titania 
into crystalline titania to thereby form a photV-reactive 
25 coating of photocatalytic titania in which particles of silica 
are dispersed. 
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130. A method of manufacturing an antifogging transparent 
sheet member, comprising the steps of: 

preparing a transparent substrate having a surface; 
applying onto the surface of the substrate a 
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ispension comprising particles of silica dispersed in a 
solution of an organic compound of titanium; 

subjecting said compound to hydrolysis and 
dehydration polymerization to form a thin film of amorphous 
titania\^n which particles of silica are dispersed; and, 

cheating said film at a temperature less than the 
softening point of the substrate to transform amorphous titania 
into crystalline titania to thereby form a substantially 
transparent photo-reactive coating of photocatalytic titania in 
which particles\of silica are dispersed. 



131. A methockof manufacturing a self -cleaning composite, 
comprising the stepk of : 

rate having a surface; 



preparing a\ subsi 

applying ontV/the surface .of the substrate a 
suspension comprising/particles of Isilica dispersed in a 
solution of an organic cokpound of titanium; 

subjecting said compound to hydrolysis and 
dehydration polymerization tto form a^hin film of amorphous 
titania in which /particles ofX^ilica are dispersed^ and, 

temperature less^than the 
softening point jot the substrateNto^transf^r^amorphous titania 

er ' 



into crystalline titania to thereBy ^f~afm a photo-reactive 
coating of photocatalytic titania i^ which particles of silica 
are dispersed. 



heating said film at 





132. A method of manufacturing an ai^tifogging mirror, 
comprising the steps of: 

preparing a substrate with or without a reflective 
coating, said substrate having a surface; 

applying onto the surface of the substrate a 
suspension comprising particles of silica dispensed in a 
solution of an organic compound of titanium; \ 

subjecting said compound to hydrolysis and 
dehydration polymerization to form a thin film of amorphous 
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15 



20 



25 



titania in which particles of silica are dispersed; 
\ heating said film at a temperature less than the 

softening point of the substrate to transform amorphous titania 
into crystalline titania to thereby form a substantially 
transparent photo-reactive coating of photocatalytic titania in 
which paVticles of silica are dispersed; and, 

\forming where necessary a reflective coating on the 
opposite surf ace of said substrate prior to or subsequent to or 
during the course of said step of applying a suspension. 

133. A method of manufacturing an antifogging lens, 
comprising the sueps of: 

preparing a lens-forming body having a surface; 

applying qnto the surface of the body a suspension 
comprising particles^f~si^ica dispersed in a solution of an 
organic compound of titanium; j 

subjecting said compound to hydrolysis and 
dehydration polymerization tk term a thin film of amorphous 



titania in w] 



ch particlesm 
heAting said film $t 



.lica are dispersed; and, 
Va temperature less than/the 
softening p<6int of the body to, transform amorphous/€itania into 
crystalline titania to thereby ^orm a substantially transparent 
photo-reacpive coating of j^otocastalytic t^tcmia in which 
particles of silica are disperset 



134. 



iccording to one of\ claims 129-133, wherein 



\ 

said organic compound of titanium is selected from the group 
consisting of an alkoxide of titanium, a\:helate of titanium 
and an acetate of titanium. 




30 

135. A method of manufacturing a composite with a 
hydrophilif iable surface, comprising the steps of: 
preparing a substrate having a surface ;\ 
applying onto the surface of the substrar^a 
35 suspension comprising particles of crystalline titania and 



• U1 • 



particles of silica; and, 

heating said substrate at a temperature less than the 
softening point thereof to bond particles to said substrate and 
to sinter particles with each other to thereby form a photo- 
reactive\coating comprised of sintered particles of titania and 
silica. 



10 



15 



136. A "method of manufacturing an antifogging transparent 
sheet member ,\ comprising the steps of: 

preparing a transparent substrate having a surface; 
applyisng onto the surface of the substrate a 



suspension comprr 
particles of silica 
heating s 
softening point t 
to sinter partic 



ing par£icle^\pf crystalline titania and 



substrate at a temperature less than the 
£ to bond particles to said substrate and 
wil^L each p^her to thereby form a 



substantially transparent photo-reactive coating comprised of 
sintered particles of titajiia//and silica, 




20 137. A method of manufacturing a self-cleaning composite, 

comprising the steps of: / 

preparing a substrate ^having a surface; 
applying ontc/the surface of the substrate a 
suspension comprising/particles o^\rystalline 
25 particles of sxiiea'; and, 

heating said substrate at a temperature less than the 
softening point thereof to bond particles to said substrate and 
to sinter particles with each other to thereby form a photo- 
reactive coating comprised of sintered partrqles of titania and 
30 silica. 
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138. A method of manufacturing an antifogging mirror, 
comprising the steps of: 

preparing a substrate with or without a reflective 
coating, said substrate having a surface; 
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applying onto the surface of the substrate a 
suspension comprising particles of crystalline titania and 
particles of silica; 

heating said substrate at a temperature less than the 
softeking point thereof to bond particles to said substrate and 
to sinter particles with each other to thereby form a 
substantially transparent photo-reactive coating comprised of 
sintered particles of titania and silica; and, 

Drming where necessary a reflective coating on the 
opposite surface of said substrate prior to or subsequent to or 
during the course of said step of applying a suspension. 



15 



20 



25 



30 



139. A method of manufacturing an antifogging lens, 
comprising the steps of: 

preparing^ Leffs^foiiaing body having a surface; 
applying oi&o the surface of the body a suspension 
comprising particle's oiK crystalline ttitania and particles of 
silica; and, 

heating said bocly at a temperature less than the 
softening point/ thereof to loond 'jartifcles to said substrate and 
to sinter particles with eacli other to thereby form a 



substantially/ transparent phot 
sintered particles of titania 



Reactive coating comprised of 
silica. 



35 



140. A nethod of manufatturihg^a composite with a 
hydrophilifikble surface, cfomprisirfc tlte^£eps_of^ 

preparing a sjjiistrate having a surface; 

applyi*rg-etf£o the surface orythe substrate a 
suspension comprising particles of the Xpatase form of titania 
and particles of tin oxide; and, 

heating said substrate at a temperature of less than 
900° C to bond particles to said substrate and to sinter 
particles with each other to thereby form a photo-reactive 
coating comprised of sintered particles of titajiia and tin 
oxide . 
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141. A method of manufacturing an antifogging transparent 
shee\ member, comprising the steps of: 

preparing a transparent substrate having a surface; 
applying onto the surface of the substrate a 
suspension comprising particles of the anatase form of titania 
and particles of tin oxide; and, 

heVting said substrate at a temperature of less than 
900 °C to bond Nparticles to said substrate and to sinter 
particles withVach other to thereby form a substantially 
transparent photo-reactive coating comprised of sintered 
particles of titania and tin oxide* 



15 



20 



25 



30 



142. A method oi raMufacburing a self -cleaning composite, 
comprising the steps/ 

preparing a substrate having a surface; 
applying onto the surface of the substrate a 
suspension comprising particljels of the anatase form of titania 
and particles of tin oxide; 



heatfing said subst 
900°C to bond/ particles to 
particles with each other 
coating comprised of sintered 1 
oxide . 



.te at a temperature of less /than 
ids, substrate and to sinter, 

photo-re^dtive 
cind tin 
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143. A method of manufacturing an\intif ogging mirror , 
comprising the steps of : 

preparing a substrate with or without a reflective 
coating, said substrate having a surface; 

applying onto the surface of the siifostrate a 
suspension comprising particles of the anatase\f orm of titania 
and particles of tin oxide; 

heating said substrate at a temperaturd^of less than 
900° C to bond particles to said substrate and to sinter 
particles with each other to thereby form a substantially 
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transparent photo-reactive coating comprised of sintered 
particles of titania and tin oxide; and, 

forming where necessary a reflective coating on the 
opposite surface of said substrate prior to or subsequent to or 
duririg the course of said step of applying a suspension. 



10 
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25 
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144\A method of manufacturing an antifogging lens, 
comprising, the steps of: 

preparing a lens-forming body having a surface; 

applying onto the surface of the substrate a 
suspension comprising particles of the anatase form of titania 
and particles ofVtin oxide; 

heating\said body at a temperature of less than 900* C 
to bond particles tb sajji^substrate and to sinter particles 
with each other to tnereby J^rm a substantially transparent 
photo-reactive coatingxcompriged of sintered particles of 
titania and tin cfod.de ♦ 



145, A method of manufacturing a composite with a 



20 hydrophilifiable surface, com; 

preparing a substrat\ 
thfe 




dispersed in a 



applying onto thfe sur'gai 
suspension comprising particles oj 
solution of an\ organic/compound of ti^banium; 

sub j ectiag said compound to hydrolysis and 
dehydration polymerization to thereby fork a thin film of 
amorphous titania in which particles of tin\oxide are 
dispersed; and, 

heating said thin film at a temperature of less than 
900 *c to transform amorphous titania into crystalline titania 
to thereby form a photo-reactive coating of photocatalytic 
titania in which particles of tin oxide are disperse* 



35 



146. A method of manufacturing an antifogging transparent 
sheet member, comprising the steps of: 
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preparing a transparent substrate having a surface; 
applying onto the surface of the substrate a 
suspension comprising particles of tin oxide dispersed in a 
solution^of an organic compound of titanium; 

\subjecting said compound to hydrolysis and 
dehydration, polymerization to thereby form a thin film of 
amorphous ti\ania in which particles of tin oxide are 
dispersed; anc 

heating said thin film at a temperature of less than 
900° C to transfoma amorphous titania into crystalline titania 
to thereby form a ^substantially transparent photo-reactive 
coating of photocata^lytic titania in which particles of tin 
oxide are dispersed, 



15 147, A method of/Wnuf actufdng/fc self-cleaning composite, 

comprising the steps of ; 

preparing a subsuratfe having a surface; 
applying onto the Wrf ace of the substrate a 
suspension comprising particL&s of tin oxide dispersed in a 
20 solution of an organic compoujia\of titanium; 
subjecting said com 
dehydration po:.ymerizatioij/to 
amorphous titania in which pa 



25 



30 





35 



dispersed; and,\ 

heating<sa-ia thin film at^a— ti*fiiperature of less than 
900° C to transform amorphous titania into, crystalline titania 
to thereby form a photo-reactive coating of photocatalytic 
titania in which particles of tin oxide arexiispersed. 

148. A method of manufacturing an antifoggq.ng mirror, 
comprising the steps of: 

preparing a substrate with or without a \ef lective 
coating, said substrate having a surface; 

applying onto the surface of the substrate 
suspension comprising particles of tin oxide dispersed\in a 
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solution of an organic compound of titanium; 

subjecting said compound to hydrolysis and 
^hydration polymerization to thereby f orm a thin film of 
amorphous titania in which particles of tin oxide are 
dispensed; 

heating said thin film at a temperature of less than 
900 °C tdvtransform amorphous titania into crystalline titania 
to thereby\f orm a substantially transparent photo-reactive 
coating of photocatalytic titania in which particles of tin 
oxide are dispersed; and, 

forming where necessary a reflective coating on the 
opposite surf ace\of said substrate prior to or subsequent to or 
during the course \>f said step of applying a suspension. 



15 



20 



25 



30 



35 



149. A method of^nanuf^turing an antifogging lens, 
comprising the steps oj 

preparing a le\s-forming body having a surface; 

applying onto tne surface of the body a suspension 
comprising particles of tin\pxidfe dispersed in a solution of an 
organic compound! of titanii 

subjecting said obmp&und to hydrolysis and 
dehydration polymerization to tWfereby form a thin fHnTof 
amorphous titania in wh^ch partiVWs of tin oxiere are 
dispersed; and, 

heating said thin film at a\temperature of less than 
900° C to transform amorphous titania into crystalline titania 
to thereby form a substantially transparent photo-reactive 
coating of photocatalytic titania in whicn\particles of tin 
oxide are dispersed. 

150. A method of manufacturing a composite\with a 
hydrophilic surface, comprising the steps of; 

preparing a substrate having a surface; 
applying onto the surface of the substrate\a coating 
composition comprising particles of a photocatalyst an<l a film- 
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^Eqrming element of uncured or partially cured silicone or a 
prebursor thereof; 

\ curing said film-forming element to form a silicone 
coating \n which particles of the photocatalyst are uniformly 
dispersed\said silicone coating having organic groups bonded 
to silicon atoms of silicone molecules; and, 

subjecting the photocatalyst to photoexcitation so 
that said organic groups at the surface of the coating are 
substituted at least in part with hydroxy 1 groups . 

151 . A method of manufacturing an antif ogging transparent 
sheet member, comprising thg^teps of: 

preparing a tkafnsparent substrate having a surface; 
applying onto the surface of the substrate a coating 
15 composition comprising particles of a photocatalyst and a film- 
forming element of /uncured cWpar^ally cured silicone or a 
precursor thereof; /\j 

curing/said film-forming element to forira 
substantially transparent splico^e coating in^mich particles 
20 of the photocatalyst are umif orml\ dispersed^ said silicone 
coating having/ organic groups bondeci to silicon atoms of 
silicone molecules; and, /I \^ 

subjecting the photoeat^lystNto photoexcitation so 
that said organi£_gj#ups at the surface of the coating are 
25 substituted at least in part with hydroxy l\groups . 

152. A method of manufacturing a self-clteaning composite, 
comprising the steps of: \ 

preparing a substrate having a surf ace\ 
30 applying onto the surface of the substrate a coating 

composition comprising particles of a photocatalyst auid a film- 
forming element of uncured or partially cured siliconevor a 
precursor thereof; \ 

curing said film-forming element to form a silicone 
35 coating in which particles of the photocatalyst are uniformly 
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dispersed, said silicone coating having organic groups bonded 
to silicon atoms of silicone molecules; and, 

\ subjecting the photocatalyst to photoexcitation so 
that saa^d organic groups at the surface of the coating are 
substituted at least in part with hydroxyl groups. 

153. A method of manufacturing an antifogging mirror , 
comprising theNsteps of: 

preparing a substrate with or without a reflective 
coating, said substrate having a surface; 

applying onto the surface of the substrate a coating 
composition comprising particl@s_^f a photocatalyst and a film- 
forming element of uncured ofr partially cured silicone or a 
precursor thereof; \ / 

curing said film\forming element to form a 
substantially transparent silicone/ soati^ig in which particles 
of the photocatalyst are/ uniformly y4ispersed, said silicone 
coating having organic groups bonded to silicoj/atoms of 
silicone molecules; / //\ X 

subjecting the photocatalyst tp^photoexcitation so 
that said organic groups at the surface of the coating are 
substituted at least in part/with hydroxyl groups; and, 

forming where-^recessary a ref itective coating on the 
opposite surface of said substrate prior to or subsequent to or 
during the course of said step of applying k coating 
composition . \ 

154, A method of manufacturing an antifogging lens, 
comprising the steps of: \ 

preparing a lens-forming body having a surface; 

applying onto the surface of the body a coaling 
composition comprising particles of a photocatalyst and\a film- 
forming element of uncured or partially cured silicone o\a 
precursor thereof; \ 

curing said film-forming element to form a \ 
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substantially transparent silicone coating in which particles 
ofNbhe photocatalyst are uniformly dispersed , said silicone 
coating having organic groups bonded to silicon atoms of 
silicon^ molecules; and, 

subjecting the photocatalyst to photoexcitation so 
that said Wganic groups at the surface of the coating are 
substituted>at least in part with hydroxyl groups. 

155. A method according to one of claims 150-154, wherein 
said step of subjecting the photocatalyst to photoexcitation is 
carried out untilVthe water wettability of the surface of said 
coating becomes les^ than about 10° in terms of the contact 
angle with water. 



156. A method according to claim^l55, wherein said step of 
subjecting the photocatalyst to photoAccitation is carried out 
until the water wettability of the ysurkace of said coating 
becomes less than abcmt 5°\in terms of Ithe contact angle with 
water. / \ // 1 




157. A coating compositioi 
photocatalyticalljy hydrophili/ie 
said coating composition compris 

a f ilm-|f orming element 
amorphous silica amd capable of foi 
silica when cured; al 

particles of photocatalytic tiNtania dispersed in said 
film-forming element for rendering upon photoexcitation the 
surface of said coating hydrophilic on the Vrder of less than 
about 10° in terms of the contact angle witnWater. 



for use in forming a 
)le coating oi^a substrate, 



qprising a precursor of 
ig a coating of amorphous 



158. A coating composition for use in forming a 
photocatalytically hydrophilifiable coating on a\ubstrate, 
said coating composition comprising: 

a film-forming element comprising a precursor of 
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Amorphous silica and capable of forming a coating of amorphous 
silica when cured; and, 

\ particles of photocatalytic titania dispersed in said 

film-forming element for rendering upon photoexcitation the 
5 surfacteof said coating hydrophilic; 

\ said coating having the surface thus rendered 
hydrophilic being operable to permit adherent moisture 
condensate^and/or water droplets to spread thereover to thereby 
prevent the\ubstrate from being fogged or blurred with 
10 adherent moisture condensate and/or water droplets. 

159. A coating composition for use in forming a 
photocatalyticallwiydrophilifiable coating on a substrate, 
said coating composition comprising: 

15 a film-forming element comprising a precursor of 

amorphous silica and capabie^of forming a coating of amorphous 
silica when cured; and<\ \ 

particles jot photocatalytic titania dispersed in said 
film-forming element for rendering /upon photoexcitation the 

20 surface of said coating hyd^phi]\i/c; 

said coating having\the\jpurfac^1^us rendered 
hydrophilic beiiig operable uio pkrmit ajlherent deposits and/or 
contaminants to be washed/away by\ralnwater as said substrate 
is subjected to rainf a^to^±^feuv permit self -cleaning of the 

25 substrate. ^ — S \ 

160. A coating composition for use\in forming a 
photocatalytically hydrophilif iable coating on a substrate, 
said coating composition comprising: \ 

30 a film-forming element comprising^ precursor of 

amorphous silica and capable of forming a coaling of amorphous 
silica when cured; and, \ 

particles of photocatalytic titania dispersed in said 
film-forming element for rendering upon photoexcitation the 

35 surface of said coating hydrophilic; \ 



said coating having the surface thus rendered 
nydrophilic being operable to prevent contaminants from 
adhering to the surface thereof as contaminant- laden rainwater 
f lows \herealong . 
5 \ 

161 .\a coating composition for use in forming a 
photocatalytically hydrophilifiable coating on a substrate, 
said coating\:omposition comprising: 

a f i\m-f orming element comprising a precursor of 
10 amorphous silicayand capable of forming a coating of amorphous 
silica when cured\ and, 

particles\pf photocatalytic titania dispersed in said 
film-forming elementNforyifendering upon photoexcitation the 
surface of said coatij^ hydrophilic; 
15 said coating having the /Wir face thus rendered 

hydrophilic being Operable to release adherent deposits and/or 
contaminants wher/ soaked in\or wfetted with water to thereby 
facilitate cleartsing of the substrate with water . 



20 162, A costing composition Nf or use in forming a 

photocatalytically hydrop^lifl^Lab^e coating on a^substrate, 
said coating qpmpositioi 

a f iW-f ormimg element comprising a precursor of 
amorphous silica and capable of forming a coating of amorphous 
25 silica when cured; and, 

particles of photocatalytic titctoia dispersed in said 
film-forming element for rendering upon pho\oexcitation the 
surface of said coating hydrophilic; 

said coating having the surface thus Vendered 
30 hydrophilic being operable to cause adherent moisture 

condensate and/or water droplets to spread over the. surface of 
the coating to thereby prevent growth of water droplets. 



35 



163. A coating composition for use in forming a 
photocatalytically hydrophilifiable coating on a substrate, 
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said coating composition comprising: 

a film-forming element comprising a precursor of 
amorphous silica and capable of forming a coating of amorphous 
silic^ when cured; and, 

particles of photocatalytic titania dispersed in said 
f ilm-f ofcming element for rendering upon photoexcitation the 
surface o^ said coating hydrophilic; 

said coating having the surface thus rendered 
hydrophili cueing operable to cause adherent water droplets to 
10 spread over the surface of the coating to thereby promote 
drying of the substrate after wetted with water. 

164. A coating composition for use in forming a 
photocatalyticallyWdroph^3dI±able coating on a substrate, 
15 said coating composixsior/comprising: 

a film-forming element comprising a precursor of 
amorphous silica and/ capable of forming a coating of amorphous 
silica when cured ,/said precursor being tetraalkoxysilane, 
silanol, polysilcMcane having an/average molecular weight of 
20 less than 3000, or a mixture \tnereof ; and, 

partiales of photocatalytic titania dispersed in said 
film-forming element for renderu^g upon photoexcitati^rTthe 
surface of said coating hyd/ophx^ 

25 165. A coatinV<^omposition for lise in forming a 

photocatalytically hydrophilifiable coaling on a substrate, 
said coating composition comprising: 

a film-forming element comprising a precursor of 
amorphous titania and capable of forming a coating of 
30 photocatalytic titania upon curing and calcination; and, 

particles of silica dispersed in saic^ film-forming 

element; 

said photocatalytic titania rendering ufoon 
photoexcitation the surface of said coating hydropftilic on the 
35 order of less than about 10° in terms of the contact\angle with 
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\ 166. A coating composition for use in forming a 
photrcatalytically hydrophilifiable coating on a substrate, 
said coating composition comprising: 

\ a film-forming element comprising a precursor of 
amorphousN;itania and capable of forming a coating of 
photocatalytic titania upon curing and calcination; and, 

particles of silica dispersed in said film-forming 

element; \ 

said pttotocatalytic titania rendering upon 
photoexcitation thk surf ace of_said coating hydrophilic whereby 
adherent moisture cohdensat^ and/br water droplets are caused 
to spread over the sur^a^zi of said coating to thereby prevent 
the substrate from beinX fogged on, blurred with adherent 
moisture condensate aira/o\water droplets. 

167. A coatino/compositiW fpr use in forming a 
photocatalytically hydrophilifj^me coating on a substrate, 
said coating composition comprising: 

a f ilm- forming element comprising a precurso^xff 
amorphous titania knd capable of formijiga coati£g-t5f 
photocatalytic titania^apon curing andNcalcination; and, 

particles of silica dispersed lii said film-forming 

element; \ 

said photocatalytic titania rendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
adherent deposits and/or contaminants are away by rainwater as 
said substrate is subjected to rainfall to thereby permit self- 
cleaning of the substrate. 
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168. A coating composition for use in forming a 
photocatalytically hydrophilifiable coating on a substrate, 
said coating composition comprising: 

a film-forming element comprising a precursor of 



amorphous titania and capable of forming a coating of 
photocatalytic titania upon curing and calcination; and, 

\ particles of silica dispersed in said film-forming 

element; 

5 \ said photocatalytic titania rendering upon 

photoexoitation the surface of said coating hydrophilic whereby 
contaminants are prevented from adhering to the surface of the 
substrate ais contaminant-laden rainwater flows therealong. 

10 169. A coating composition for use in forming a 

photocatalyticarly hydropMJr±£i^ble coating on a substrate, 
said coating composition comprising 

a film-foWing element comprising a precursor of^ 
amorphous titania afndVcapable of forming a coating of j 
15 photocatalytic ticania\n)on ^curing and calcination; and,^/ 

parti9j.es of si^ijqa dispersed in said film-forming 

element; 

said/photocatalyt/^c titania rendering upoj; 
photoexcitatidn the surface oKsaid coating hydrojftiilic whereby 
20 deposits and/or contaminanns adhering to the surface are 
released therefrom when soared in\pr wetteyi^with water to 
thereby facilitat^cl^ansing of^the^siib^trate with water. 

170. A coating composition for use, in forming a 
25 photocatalytically hydrophilif iable coating on a substrate, 
said coating composition comprising: 

a film-forming element comprising^ precursor of 
amorphous titania and capable of forming a coating of 
photocatalytic titania upon curing and calcination; and, 
30 particles of silica dispersed in said f\lm-forming 

element; 

said photocatalytic titania rendering upon' 
photoexcitation the surface of said coating hydrophilita whereby 
adherent moisture condensate and/or water droplets are caused 
35 to spread over the surface of the coating to thereby prevent 



owth of water droplets, 
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vl71. A coating composition for use in forming a 
photooatalytically hydrophilifiable coating on a substrate, 
said co\ting composition comprising: 

a film-forming element comprising a precursor of 
amorphous Bitania and capable of forming a coating of 
photocatalytic titania upon curing and calcination; and, 

particles of silica dispersed in said film-forming 

element; 

said phptocataiyticT:itania rendering upon 



15 



photoexcitation tl 
adherent water droj 
of the coating tj/ thi 
wetted with water* 



rf ace of said coating hydrophilic whereby 
ets are caused to spread over the surface 
eby promote drying of the substrate after 
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172. A croating composition for use in forming a 
photocatalytically hydrophxliiiable coating on a substrate, 
said coating composition com] 



/ 

film- forming el erne 
amorphous/ titania and capable 



a chelate of titanium and an acetate of 
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Rising: 

^t comprising a precursor of 
.forming a coating of 
photocatatLytic titania upon cur\Lng\and calcination, said^^ 
precursor\being select^ from th^xq^qup consisting^f^n 
alkoxide or\^itanii 
titanium.; and, 

particles of silica dispersed id\said film-forming 

element; 

said photocatalytic titania renderiiig upon 
photoexcitation the surface of said coating hydrophilic, 

173. A coating composition for use in forming a 
photocatalytically hydrophilifiable coating on a subst\ate, 
said coating composition comprising: 

a suspension comprising particles of photocatalytic 
titania and particles of silica; 
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said coating composition being capable of forming a 
photo-reactive coating comprised of sintered particles of 
photbcatalytic titania and silica upon application on the 
substrate followed by sintering; 

said photocatalytic titania rendering upon 
photoexcftation the surface of said coating hydrophilic on the 
order of legs than about 10° in terms of the contact angle with 
water . 



10 174 • A cokting composition for use in forming a 

photocatalytica\ly hydrophilifiable coating on a substrate, 
said coating composition comprising: 

a suspension comprising particles of photocatalytic 
titania and particles of silica; 

15 said coating composition being capable of forming a 

photo-reactive coating\comprised\of /sintered particles of 

/ \ /i\ \ / 

photocatalytic titania and sil^ayupon applicatioii/On the 

substrate followed by sinVeri 

said phot^ocataly^ici tritaftia rendering upon 

20 photoexcitation the surface \v said coatinq/hydrophilic whereby 

adherent moisture /condensate &nd/or water/droplets are caused 

to spread over the surface of said coating to thereby prevent 

the substrate frolm being fodijed ok bjmrred with adherent 

moisture condensate and/or/water^ir^plets. 

25 

175. A coatihg composition for uskin forming a 
photocatalytically hydzx>philifiable coating on a substrate, 
said coating composition comprising: 

a suspension comprising particles \^f photocatalytic 
30 titania and particles of silica; 

said coating composition being capabl N e of forming a 
photo-reactive coating comprised of sintered particles of 
photocatalytic titania and silica upon applications^ the 
substrate followed by sintering; 
35 said photocatalytic titania rendering upon 
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photoexcitation the surface of said coating hydrophilic whereby 
actfierent deposits and/or contaminants are away by rainwater as 
sa^a substrate is subjected to rainfall to thereby permit self- 
cleebtiing of the substrate. 



10 



15 



20 



25 



30 



1*A6. A coating composition for use in forming a 
photocaralytically hydrophilifiable coating on a substrate, 
said coatxjig composition comprising: 

a\suspension comprising particles of photocatalytic 
titania and Articles of silica; 

said\coating composition being capable of forming a 



Dating 



?rised of sintered particles of 



A 



photo-reactive 

photocatalytic ti\an^ci and silica upon application on the 
substrate followed 

said phi 
photoexcitation 



le s 



>y sintering; 
atalytic titania rendering upon 

face of said coating hydrophilic whereby 
rom adhering to the surface of the 



contaminants ar^/ prevented 

substrate as contaminant l&den rainwater flows ;therealong. 



forming a 
^citing on a substrate, 



particles of photocatalytic 



177. A coating composition 
photocatalyticcLlly hydrophi 
said coating composition coii 

a suspension/ comprisn 
titania and particle^ of silica; 

said coating composition 1s>eing capable of forming a 
photo-reactive coating comprised of sintered particles of 
photocatalytic titania and silica upon\ppli cation on the 
substrate followed by sintering; 

said photocatalytic titania rendering upon 
photoexcitation the surface of said coating xiydrophilic whereby 
deposits and/or contaminants adhering to the surface are 
released therefrom when soaked in or wetted with water to 
thereby facilitate cleansing of the substrate with water. 



35 



178. A coating composition for use in forming a\ 
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\photocatalytically hydrophilif iable coating on a substrate, 
&aid coating composition comprising: 

\ a suspension comprising particles of photocatalytic 

titania and particles of silica; 

\ said coating composition being capable of forming a 
photo-reactive coating comprised of sintered particles of 
photocatalytic titania and silica upon application on the 
substrate fallowed by sintering; 

saxd photocatalytic titania rendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over thk surf ace of the coating to thereby prevent 
growth of water droplets. 



179. A coating coiffoosition for [use in forming a 
photocatalytically hydrophilifiablejcoating on a substrate, 
said coating composition comprising: 

a suspension composing particles of pftotocatalytic 
titania and partiqles of silic 



>n being 



pable of forming a 
particles of 
application on the 



said coating composi/tjj 
photo-reactive coating comprised N 
photocatalytic titania and silica 
substrate followed by sintering; 

said photocatalytic titania rendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
adherent water droplets are caused to spreadNover the surface 
of the coating to thereby promote drying of thK substrate after 
wetted with water. 



180. A coating composition for use in forming a x 
photocatalytically hydrophilif iable coating on a substrate, 
said coating composition comprising: 

a suspension comprising particles of photocatalytic 
titania and particles of tin oxide; 

said coating composition being capable of forming a N 
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photo-reactive coating comprised of sintered particles of 
pHotocatalytic titania and tin oxide upon application on the 
substrate followed by sintering; 

said photocatalytic titania rendering upon 
photoexcitation the surface of said coating hydrophilic on the 
order of\^.ess than about 10° in terms of the contact angle with 
water . 
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181. A coating composition for use in forming a 
photocatalytically hydrophilifiable coating on a substrate, 
said coating composition comprising: 

a suspe^i^^COT^^sing particles of photocatalytic 
titania and partic^s of tin oxj.de; 

said cc 
photo-reactive creatine 
photocatalytic titania 



substrate followed by s 
said photoca 
photoexcitation the si/r 



£ conpositxon being capable of forming a 
rised \t sintered particles of 
(d tin oxide upon application on the 



coil 



itering; 

:ic titania rendering>upon 



ace\pf said coating hydrophilic whereby 
adherent moisture con&eAsateVnd/or water droplets are caused 
to spread dver the surface of Wid coating to thereby prevent 
the substrate from Jbein<j fogged \sr biurred with adherent 
moisture coyidensatze and/or water ^fl^oplets. 

182. A coating composition for ike in forming a 
photocatalytically hydrophilifiable coding on a substrate, 
said coating composition comprising: 

a suspension comprising particl^ of photocatalytic 
titania and particles of tin oxide; 

said coating composition being capable of forming a 
photo-reactive coating comprised of sintered particles of 
photocatalytic titania and tin oxide upon application on the 
substrate followed by sintering; 

said photocatalytic titania rendering upofc 
photoexcitation the surface of said coating hydrophi\lc whereby 
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adherent deposits and/or contaminants are away by rainwater as 
said substrate is subjected to rainfall to thereby permit self- 
cleaning of the substrate. 

183\. A coating composition for use in forming a 
photocatalytically hydrophilifiable coating on a substrate, 
said coating composition comprising: 

a Suspension comprising particles of photocatalytic 
titania and particles of tin oxide; 

said cbating composition being capable of forming a 
photo-reactive coating comprised of sintered particles of 
photocatalytic titania and tin oxide upon application on the 
substrate followed bV sintering; 

said photocatalytic titania rendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
contaminants are prevented from adhering to the surface of the 
substrate as c on t ami/nan t-J>aden rainwater flows therealong. 

184, A coating composition f 4r use in forming a 
photocatalytically/hydrophilifiatle coating on a substrate, 
said coating composition comprising: 

a suspension comprising toarticles of photocatalytic 
titania and particles of tin oxade\\ 

said coatiing composition Keljig capa£>3re of forming a 
photo-reactive coating comprised of sim^fed particles of 
photocatalytic titanl^and^tin oxide upork application on the 
substrate followed by sintering; \ 

said photocatalytic titania rendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
deposits and/or contaminants adhering to the surface are 
released therefrom when soaked in or wetted with water to 
thereby facilitate cleansing of the substrate with\ater. 

185, A coating composition for use in forming a \ 
photocatalytically hydrophilifiable coating on a substrate, 
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said coating composition comprising: 

\ a suspension comprising particles of photocatalytic 

titania and particles of tin oxide; 

\ said coating composition being capable of forming a 

photoVreactive coating comprised of sintered particles of 
photocatalytic titania and tin oxide upon application on the 
substrate^ followed by sintering; 

said photocatalytic titania rendering upon 
photoexcitatJLon the surface of said coating hydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over\the surface of the coating to thereby prevent 
growth of water tiroplets. 



186. A coatin^cpit^srbion for use in forming a 
15 photocatalytically Kydrophili^i/able coating on a substrate, 
said coating composition comprising: 

a suspension rompriising particles of photocatalytic 
titania and particles of xsinfoxide; 

said /coating composition being capable of forming a 
20 photo-reactive' coating compr ised of sintered pdxticles of 

photocatalytic titania and/tin^oxide upon/application on the 
substrate followed by singer iWr 

saidl photocataaytic titafeia rendering upon 
photoexcitation the surface of said \:oating hydrophilic whereby 
25 adherent water aireplets are caused toNspread over the surface 
of the coating to thereby promote drying of the substrate after 
wetted with water. 



187. A coating composition for use in fbrming a 
30 photocatalytically hydrophilif iable coating on\a substrate, 
said coating composition comprising: 

a film-forming element comprising a prdfcursor of 
amorphous titania and capable of forming a coatingxDf 
photocatalytic titania upon curing and calcination; and, 
35 particles of tin oxide dispersed in said filk-forming 
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erement; 

upon application on the substrate followed by 
calcination said coating composition being capable of forming a 
photo -reactive coating of photocatalytic titania in which 
particles^of tin oxide are dispersed; 

lid photocatalytic titania rendering upon 
photo excitation the surface of said coating hydrophilic on the 
order of less\han about 10° in terms of the contact angle with 
water . 

188. A coatingvcomposition for use in forming a 
photocatalytically hydropfillif iable coating on a substrate, 
said coating composition comprising: 

a film-foritiingv element Comprising a precursor of 
amorphous titania and capable or/forming a coating of 
photocatalytic tifaania upor^uriig and calcination; and, 
particles of tin oxide 

element; 

upon adplication/on thV\substjsfc£ followed by 
calcination said coating /Composition being capable of forming a 
photo-reactive coating jot photocatalytic titania in which 
particles of tin oxiefe are dispersed)\ 

said photocatalytic titania tendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over the surface of said coating tis> thereby prevent 
the substrate from being fogged or blurred witfc adherent 
moisture condensate and/or water droplets. 



dispersed in said fjJrm-f orming 




30 189. A coating composition for use in forming 

photocatalytically hydrophilif iable coating on a substrate, 
said coating composition comprising: 

a film-forming element comprising a precursor \?f 
amorphous titania and capable of forming a coating of 

35 photocatalytic titania upon curing and calcination; and, 
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particles of tin oxide dispersed in said film-forming 

element; 

upon application on the substrate followed by 
calcination said coating composition being capable of forming a 
photo-reaertive coating of photocatalytic titania in which 
particles at tin oxide are dispersed; 

said photocatalytic titania rendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
adherent deposits and/or contaminants are away by rainwater as 
said substrate i^s subjected to rainfall to thereby permit self- 
cleaning of the substrate. 



190. A coating\comp6sition f6r use in forming a 
photocatalytically hydrophilif iabl^ coating on a substrate, 
said coating composition comprising 

a f ilm-formina element comprising a precursor of 
amorphous titania and capable ok forming a coatinoydi 
photocatalytic tixania upon cubing and calcination; and, 

particles of tin cpcicjie dispersedjm said film-forming 
element; / 

upon application on Yhe substrate followed by 
calcination said coatincr composition being capable of forming a 
photo-reactive ooatincj/ of photocatalytic titania in which 
particles of tin oxide are dispersed; 

said photocatalytic titanik rendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
contaminants are prevented from adhering to the surface of the 
substrate as contaminant-laden rainwater Vlows therealong. 



191. A coating composition for use in forming a 
photocatalytically hydrophilif iable coating on^a substrate, 
said coating composition comprising: 

a film-forming element comprising a precursor of 
amorphous titania and capable of forming a coatinckof 
photocatalytic titania upon curing and calcination;\and, 
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particles of tin oxide dispersed in said film-forming 

element; 

upon application on the substrate followed by 
calcination s&id coating composition being capable of forming a 
photo-reactiveVoating of photocatalytic titania in which 
particles of tinXoxide are dispersed; 

said photocatalytic titania rendering upon 
photoexcitation they surf ace of said coating hydrophilic whereby 
deposits and/or contaminants adhering to the surface are 
released therefrom whe^n soaked in or wetted with water to 
thereby facilitate cleansing of the substrate with water. 



192. A coating composition for use in forming a 
photocatalytically hydrophMif iable coating on a substrate, 
said coating composition/Cfombrising: 

a f ilm-f ormipg element y^pmprising a precursor of 
amorphous titania and/capable 
photocatalytic titania upon cur 



particle? of tin oxida 



orming a coating of 
and calcination; and-/ 

ilm-forming 




element; 

upon application on/ttife sufistraj^f ollowed by 
calcination said coating corapositioirbeing capable of forming a 
photo-reactive coating of Efhotocatalytrc; titania in which 
particles of tin oxide are dispersed; 

said photocatalytic titania rendferxng upon 
photoexcitation the surface of said coatingNhydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over the surface of the coating to thereby prevent 
growth of water droplets. 



193. A coating composition for use in formincAa 
photocatalytically hydrophilif iable coating on a substrate, 
said coating composition comprising: 

a film-forming element comprising a precur^pr of 
amorphous titania and capable of forming a coating of 
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^otocatalytic titania upon curing and calcination; and, 

particles of tin oxide dispersed in said film-forming 

elemei 

upon application on the substrate followed by 
calcination said coating composition being capable of forming a 
photo-reactWe coating of photocatalytic titania in which 
particles of tin oxide are dispersed; 

said photocatalytic titania rendering upon 
photoexcitation the surface of said coating hydrophilic whereby 
adherent water droplets are caused to spread over the surface 
of the coating to thereby promote drying of the substrate after 
wetted with water. 



15 



20 



25 



194. A coating compositionior^use in forming a 




fiable coating on a substrate. 



\ " 
,siW 



photocatalytically hydrophi, 
said coating composition contonsing: 

a f ilm-f ormincr element com6risifad uncured or 
partially cured silicone or a precursor thereof and capable of 
forming a coating of silicone wh^n cured; atad, 

particles of photocatalytic titania dispersed in said 
film-forming element /for causing yUppn photoexcitation the 
organic groups bondem to the silAcoh atoms of the silicone 
molecules at the surface of the coat\i^g\to^be substituted at 
least in part with hydroxy 1 groups in thk presence of water 
under the photocatalytbc-ac^tion to therebySxender the surface 
of said coating hydrophilic on the order of \ess than about 10° 
in terms of the contact angle with water. 



195. A coating composition according to claxm 194, wherein 
30 said particles of photocatalytic titania are operaole upon 
photoexcitation to render the surface of said coatinq 
hydrophilic on the order of less than about 5* in tends of the 
contact angle with water. 



35 



196. A coating composition for use in forming a 
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ically hydrophilifiable coating on a substrate, 
L^i coating composition comprising: 

a film-forming element comprising uncured or 
partially cured silicone or a precursor thereof and capable of 
forming \ coating of silicone when cured; and, 

^articles of photocatalytic titania dispersed in said 
film-forming, element for causing upon photoexcitation the 
organic groups; bonded to the silicon atoms of the silicone 
molecules at thte surface of the coating to be substituted at 
least in part with hydroxyl groups in the presence of water 
under the photocat^lytLer^ctibn to thereby render the surface 



ilic whereby adherent moisture 
droplets are caused to spread over the 
t to theraoy prevent the substrate from 
.th adiieirent moisture condensate 




of said coating hyd; 
condensate and/or wj 
surface of said coa/tinc 
being fogged or blurred 
and/or water droplets, 



197. A coating composition for use in forcing a 
photocatalyticalily hydrophil4f lable coatincj/dn a substrate, 
said coating composition comprii 

a film-forming element Comprising uncured or 
partially cured silicone px. a precursor thereof and capable of 
forming a coatinA of silicone when cured; and, 

particle^~c5i photocatalytic \itania dispersed in said 
film-forming element for causing upon photoexcitation the 
organic groups bonded to the silicon atomk of the silicone 
molecules at the surface of the coating to ne substituted at 
least in part with hydroxyl groups in the presence of water 
under the photocatalytic action to thereby render the surface 
of said coating hydrophilic whereby adherent deposits and/or 
contaminants are away by rainwater as said substrate is 
subjected to rainfall to thereby permit self -cleaning of the 
substrate . 



35 



198. A coating composition for use in forming a 
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p*K>tocatalytically hydrophilifiable coating on a substrate , 
saifei coating composition comprising: 

a film-forming element comprising uncured or 
partiaMy cured silicone or a precursor thereof and capable of 
forming a^ coating of silicone when cured; and, 

sarticles of photocatalytic titania dispersed in said 
film-formingyelement for causing upon photoexcitation the 
organic groupk bonded to the silicon atoms of the silicone 
molecules at the surface of the coating to be substituted at 
least in part wi\h hydrtSxylNqroups in the presence of water 
under the photocaxsajrytic acticm to thereby render the surface 
of said coating hyorophilic whereby contaminants are prevented 
from adhering to /the\surf ace ©jf the substrate as contaminant- 
laden rainwater/f lows\therea]/,bng. 



said coating composition. 



ilm-f orming el< 



199. A costing com^siuion for use in forming a 
photocatalytipally hydrophilifiable coating on a substrate, 

[(prising: 
rient cojjqSrising uncured or 
partially cufed silicon^ or a\precursor thereof and capable of 
forming a coating of silicone when cured; and, 

particles ol photocatalytic titania dispersed in said 
film-forming )slement/f or causing iraon photoexcitation the 
organic groups Dended to the silicon atoms of the silicone 
molecules at the surface of the coating to be substituted at 
least in part with hydroxyl groups inVhe presence of water 
under the photocatalytic action to therteby render the surface 
of said coating hydrophilic whereby deposits and/or 
contaminants adhering to the surface are released therefrom 
when soaked in or wetted with water to thereby facilitate 
cleansing of the substrate with water. 



35 



200. A coating composition for use in forming a 
photocatalytically hydrophilifiable coating on a substrate, 
said coating composition comprising: 
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a film-forming element comprising uncured or 
partially cured silicone or a precursor thereof and capable of 
forming^ coating of silicone when cured; and, 

^articles of photocatalytic titania dispersed in said 
film-forming element for causing upon photoexcitation the 
organic groupfe bonded to the silicon atoms of the silicone 
molecules at the surface of the coating to be substituted at 
least in part wixsh hydroxyl groups in the presence of water 
under the photocatalytic action to thereby render the surface 
of said coating hydraphilic whereby adherent moisture 
condensate and/or watter droplets are caused to spread over the 
surface of the coating\f o thereby prevent growth of water 
droplets. 
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201. A coating composition for use in forming a 
photocatalytically hydrophilXf iableycoating on a substrate , 
said coating composition comprisii 



a film-forming elemen 
partially cured sili/cone or a pr?& 
forming a coating of silicone Vhefli 
particles of photoc/tal 



omp\:ising uncured or 
ursor thereof and^ecipable of 
ured; and, 

rc titaniafclispersed in said 



35 



film-forming elemaht for causing upoiPpfiotoexcitation the 
organic groups bonded to the silicon atWis of the silicone 
molecules at the surface/of the coating ho be substituted at 
least in part with nydfoxyl groups in the Wesence of water 
under the photocatalytic action to thereby render the surface 
of said coating hydrophilic whereby adherent yater droplets are 
caused to spread over the surface of the coatixig to thereby 
promote drying of the substrate after wetted witsh water. 

202. A method for rendering a surface of a substrate 
hydrophilic, comprising the steps of: \ 

(a) preparing a substrate coated with a layer of 
silicone in which particles of a photocatalyst are unif ormly 
dispersed; \ 



149 



(b) subjecting said photocatalyst to photoexcitation 
so t>nat the organic groups bonded to the silicon atoms of the 
silicone molecules at the surface of said layer are substituted 
at leastvin part with hydroxy 1 groups under the photocatalytic 
action of \said photocatalyst to thereby render the surface of 
said layer nydrophilic. 



10 



15 



20 



25 



30 



203. A method for rendering a surface of a substrate 
hydrophilic, comprising the steps of: 

(a) preparing a substrate coated with a layer of 
silicone in which particles of a photocatalyst are uniformly 
dispersed; 

(b) subjecting s^Id photocatalyst to photoexcitation 
so that the organic groups bonded to the silicon atoms of the 
silicone molecules at >the surface or said layer are substituted 
at least in part withr hydroxy 1 groups under the photocatalytic 
action of said photocatalyst fto thereby render the surface of 
said layer hydrophobic until tnfe surface of said layer presents 



a water-wettabilit 
contact angle with 



of less than 
water . 



ut 10° in terms of the" 



35 



204, An antifbgging method for pftevenfetfig a transparent 
sheet member from being fogged or blurred with adherent 
moisture condensate\uad/jpr water droplets^ said method 
comprising the steps of: 

(a) preparing a transparent sheet fr^ember coated with 
a substantially transparent layer of siliconeYn which 
particles of a photocatalyst are uniformly dispersed; and, 

(b) subjecting said photocatalyst of said layer to 
photoexcitation so that the organic groups bonded ftp the 
silicon atoms of the silicone molecules at the surface of said 
layer are substituted at least in part with hydroxyl groups 
under the photocatalytic action of said photocatalyst 
thereby render the surface of said layer hydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 



150 



spread over the surface of said layer, 
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Js05 . An antif ogging method for preventing a lens from 
being fogged or blurred with adherent moisture condensate 
and/or waxier droplets, said method comprising the steps of: 
(aj preparing a lens coated with a substantially 
transparent layer of silicone in which particles of a 
photocatalyst ate uniformly dispersed; and, 

(b) subjecting said photocatalyst of said layer to 
photoexcitation so\that the organic groups bonded to the 
silicon atoms of the\silicone molecules at the surface of said 
layer are substituted\t least in part with hydroxyl groups 
under the photocatalyti(s action ipf-isaid photocatalyst to 
thereby render the surf acte of/said layer hydrophilic whereby 
adherent moisture condensate and/or watkr droplets are caused 
to spread over the surfa^ o\ said layer. ( 



206. An antif oggihg me thod\for7 preventing a mirror from 
being fogged or blurred with adherent moisture condensate 
20 and/or water droplets, said method scomprising the st 

(a) preparing a mirro^ coated with a substantially 
transparent layer oij silicone^in whWk particles of a 
photocatalyst are unlif ormH^dispersedTand, 

(b) subjecting said photocatalyst of said layer to 
25 photoexcitation so that the organic groups TDonded to the 

silicon atoms of the silicone molecules at the surface of said 
layer are substituted at least in part with hydroxyl groups 
under the photocatalytic action of said photocatalyst to 
thereby render the surface of said layer hydrophobic whereby 
30 adherent moisture condensate and/or water droplets\ire caused 
to spread over the surface of said layer. 



207. A method for cleaning a substrate, comprising, the 
steps of: \ 
35 (a) preparing a substrate coated with a layer ofv 
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ssilicone in which particles of a photocatalyst are uniformly 
spersed; 

(b) disposing said substrate outdoors; 

( c ) sub j ecting said photocatalyst of said layer to 
photoe^citation so that the organic groups bonded to the 
silicon atoms of the silicone molecules at the surface of said 
layer are substituted at least in part with hydroxyl groups 
under the photocatalytic action of said photocatalyst whereby 
the surface of\said layer is rendered hydrophilic; and, 

(d) subjecting said substrate to rainfall whereby 
deposits and/or contaminants adhering on the surface of said 
layer are washed awky by rainwater. 



208. A method for\c leaning aXsjobstrate, comprising the 
15 steps of: 

(a) preparing a \subst: rate* coated with a layer of 
silicone in wh/ch particlesyofj/a photocatalyst are uniformly 
dispersed; 

(bi subjecting said bhotocatalyst of said layer to 
2 0 photoexcitatfion so that the orbknic groups bonded to^the 

silicon atoms of the silicone mfc^Tfecules at tli£/£urface of said 
layer are substituted ^ least inpax^r-wjTEfi^ydroxyl groups 
under the photQca^aiytic action of said photocatalyst whereby 
the surface of said layer is rendered hydrophilic; and, 
25 (c) rinsing said substrate wifch water whereby organic 

deposits and/or contaminants adhering on toe surface of said 
layer are released therefrom and washed awa^ by water. 



209. A method for cleaning a substrate, comprising the 
30 steps of: 

(a) preparing a substrate coated with a layer of 
silicone in which particles of a photocatalyst are uniformly 
dispersed; 

(b) subjecting said photocatalyst of said layd^ to 
35 photoexcitation so that the organic groups bonded to the 
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silicon atoms of the silicone molecules at the surface of said 
Layer are substituted at least in part with hydroxyl groups 
uhder the photocatalytic action of said photocatalyst whereby 
the\surface of said layer is rendered hydrophilic; and, 

(c) causing said substrate soaked in or wetted with 
water thereby organic deposits and/or contaminants adhering on 
the surface of said layer are released therefrom. 
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210. A'tnethod for maintaining a surface of a substrate 
disposed outdoors clean, comprising the steps of: 

(a) preparing a substrate coated with a layer of 
silicone in whic\ particles of a photocatalyst are uniformly 
dispersed; 

(b) dispoking said substrate outdoors; and, 

(c) subject&tfg said photocatalyst of said layer to 
photoexcitation so thail the organic groups bonded to the 
silicon atoms of t#e silicone tffbiecules at the surface of said 



layer are substituted at reast 



part with hydroxyl groups 



under the photocatalytic action of \said photocatalyst to 



20 thereby render 
contaminants ar 



he surface oi 
* prevented 



substrate as coitaminant-lade 



v said layer hydropnilic whereby 
adhering to/che surface of said 
rainwater/flows therealong . 



211. A meth^^d for isfr eventing growth of water droplets 
adhering on a substrate, comprising the steps of: 

(a) preparing a substrate coa\ed with a layer of 
silicone in which particles of a photocatalyst are uniformly 
dispersed; 

(b) subjecting said photocatalyst VE said layer to 
photoexcitation so that the organic groups bonded to the 
silicon atoms of the silicone molecules at the srurf ace of said 
layer are substituted at least in part with hydroxyl groups 
under the photocatalytic action of said photocatalyst whereby 
the surface of said layer is rendered hydrophilic; and, 

(c) causing adherent moisture condensate an£/or water 
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droplets to spread over the surface of said layer* 
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, A method for rendering a surface of a substrate 
hydrophil^c, comprising the steps of: 

^a) applying onto the surface of said substrate a 
coating composition comprising particles of photocatalyst and a 
film-forming element of uncured or partially cured silicone or 
a precursor thereof; 

(b) curing said film-forming element to form a 
silicone coating irk which p^r€icles of the photocatalyst are 
uniformly dispersed Xand, 

( c ) sub j ectlrfg said photocatalyst to photoexcitation 
so that the organic oroW bonded to tjje silicon atoms of the 
silicone molecules act they surface of said coating are 
substituted at least in past with hydroxy 1 groups under the 
photocatalytic act/ion of sai& photocatalyst to thereby render 
the surface of the coating hyorophidic. 



d according to^c\aii\ 212, wherein 




213. A methi 

photocatalyst is photoexcited uiitilVthV-siirfaGe^of said coating 
presents a water+wettability/Of less\:han about 10° in terms of 
the contact angles with wat€ 



214. An antifogging method for preventing a transparent 
25 sheet member from being fogged or blurred with adherent 
moisture condensate and/or water droplets, sai^d method 
comprising the steps of: 

(a) preparing a transparent sheet member; 

(b) applying onto the surface of said snfeet member a 
30 coating composition comprising particles of photocatalyst and a 

film-forming element of uncured or partially cured silicone or 
a precursor thereof; 

(c) curing said film-forming element to form cf\ 
substantially transparent silicone coating in which particles 

35 of the photocatalyst are uniformly dispersed; and, 
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(d) subjecting said photocatalyst to photoexcitation 
that the organic groups bonded to the silicon atoms of the 
silicone molecules at the surface of said coating are 
substituted at least in part with hydroxyl groups under the 
5 photocatalytic action of said photocatalyst to thereby render 
the surface of the coating hydrophilic whereby adherent 
moisture condensate and/or water droplets are caused to spread 
over the surface of the coating. 

10 215. An antirogging method for preventing a lens from 

being fogged or blurred with adherent moisture condensate 
and/or water droplets\ said method comprising the steps of: 

(a) preparing^ lens; 

(b) applying omso the surface of the lens a coating 
15 composition comprising ^part^cles of photocatalyst and a film- 
forming element of un^ured orSpart^ally' cured silicone or a 
precursor thereof; 

(c) curing/ said film-f drilling element to^form a 
substantially transparent s i 1 i qq ii e\o at jj^^rTwh i c h particles 

20 of the photocatalystl are uniformly dispersed; and, 

(d) subjecT4ngjs^id photocatalyst to photoexcitation 
so that the organic groups bonded to the\ilicon atoms of the 
silicone molecules at the surface of said boating are 
substituted at least in part with hydroxyl groups under the 

25 photocatalytic action of said photocatalyst to\thereby render 
the surface of the coating hydrophilic whereby adherent 
moisture condensate and/or water droplets are caused to spread 
over the surface of the coating. 

30 216. An antifogging method for preventing a mirror\from 

being fogged or blurred with adherent moisture condensate^ 
and/or water droplets, said method comprising the steps of; 

(a) preparing a mirror; 

(b) applying onto the surface of the mirror a coating\ 
35 composition comprising particles of photocatalyst and a film- 
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)rming element of uncured or partially cured silicone or a 
precursor thereof; 

(c) curing said film-forming element to form a 
substantially transparent silicone coating in which particles 
of the photocatalyst are uniformly dispersed; and, 

id) subjecting said photocatalyst to photoexcitation 
so that theNorganic groups bonded to the silicon atoms of the 
silicone moleteules at the surface of said coating are 
substituted at \. east in part with hydroxyl groups under the 
10 photocatalytic aotion of said photocatalyst to thereby render 
the surface of the\coating hydrophilic whereby adherent 
moisture condensate^and/or water droplets are caused to spread 
over the surface of tne coating. 

15 217. A method for pd^aning a substrate, comprising the 

steps of: 

(a) preparing a su&str&te ; 

(b) applying onto thWsurf ace W the substrate a 
coating composition comprising/pkrticleslof photocatalyst and a 

2 0 film-forming element of uncured or\partially cured/silicone or 
a precursor thereof; 

(c) curfng said f/Ljh-f ormiiig element to form a 

uicles of \j*e photocatalyst are 



n which/par 




silicone coating 
uniformly dispersed 
25 (d) disposing said substrate outMoors; 

(e) subjecting said photocatalyst\to photoexcitation 
so that the organic groups bonded to the silrcon atoms of the 
silicone molecules at the surface of said coatYng are 
substituted at least in part with hydroxyl groups under the 

30 photocatalytic action of said photocatalyst to thereby render 
the surface of the coating hydrophilic; and, 

(f ) subjecting said substrate to rainfall \to thereby 
permit deposits and/or contaminants adhering on the surface of 
said layer to be washed away by rainwater, 

35 
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.8. A method for cleaning a substrate, comprising the 
steps oj 

E^a) preparing a substrate; 

(B^i applying onto the surface of said substrate a 
5 coating composition comprising particles of photocatalyst and a 
film- forming element of uncured or partially cured silicone or 
a precursor thereof; 

(c) currng said film-forming element to form a 
silicone coating inWhich particles of the photocatalyst are 

10 uniformly dispersed; 

(d) subjectihg said photocatalyst to photoexcitation 
so that the organic groups bonded tp__the silicon atoms of the 
silicone molecules at the^surf^de of said coating are 
substituted at least in parVwith hydroxyl groups under the 

15 photocatalytic action of ^^ias^photocatalyst to thereby render 
the surface of the coating hyd\pphilic; and\ / 

(e) rinsing/said substrata with water to thereby 
permit organic deposits and/or contaminants adhering on the 
surface of said co^cing to be re/ea^ed therefrom and washed 

20 away by water. 

219. A method for cleaning a subst£^te, comprising the 
steps of: 

(a) preparing a substrate; 
25 (b) applying onto the surface of sa x id substrate a 

coating composition comprising particles of photocatalyst and a 
film-forming element of uncured or partially cur^d silicone or 
a precursor thereof; 

(c) curing said film-forming element to fhrm a 
30 silicone coating in which particles of the photocatalyst are 

uniformly dispersed; 

(d) subjecting said photocatalyst to photoexcitation 
so that the organic groups bonded to the silicon atoms of\the 
silicone molecules at the surface of said coating are 

35 substituted at least in part with hydroxyl groups under the 



photocatalytic action of said photocatalyst to thereby render 
the siirface of the coating hydrophilic; and, 

\ (e) causing said substrate soaked in or wetted with 
water to thereby permit organic deposits and/or contaminants 
5 adhering on\he surface of the coating to be released 
therefrom. 

220. A method f or maintaining a surface of a substrate 
disposed outdoors clean, comprising the steps of: 
10 (a) preparing a substrate; 

(b) applying\pnto the surface of the substrate a 



coating composition comp^ising^articles of photocatalyst and a 
film-forming element of unpured or partially cured silicone or 
a precursor thereof; 
15 (c) curing s^id film-forming element to form a 

silicone coating in ^hich parc^cles/jof the photocatalyst are 
uniformly dispersei 

(d) disp/osing said su£3£rate outdoors; and, 

^catalyst to photoexcitation 
to the silicon atoms-of the 



(e) subjecting said/phot 

20 so that the organic groups Jrfonded\ 

silicone molecules at t^e surface df^said--c^a±'fhg are 
substituted at leasf^n part with hydrbxyl groups under the 
photocatalytic action of said photocatalyst to thereby render 
the surface of the coating hydrophilic wntereby contaminants are 

25 prevented from adhering to the surface of said substrate as 
contaminant-laden rainwater flows therealonc 

221. A method for preventing growth of wa£er droplets 
adhering on a substrate, comprising the steps orS 
30 (a) preparing a substrate; 

(b) applying onto the surface of said sufinstrate a 
coating composition comprising particles of photocatalyst and a 
film-forming element of uncured or partially cured silicone or 
a precursor thereof; 
35 (c) curing said film-forming element to form 
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silicone coating in which particles of the photocatalyst are 
uniformly dispersed; 

(d) subjecting said photocatalyst to photoexcitation 
so thatNthe organic groups bonded to the silicon atoms of the 
silicone molecules at the surface of said coating are 
substituteoNat least in part with hydroxyl groups under the 
photocatalytrc action of said photocatalyst to thereby render 
the surface of \he coating hydrophilic; and, 

(e) causing adherent moisture condensate and/or water 
droplets to spread\over the surface of said coating. 



15 



20 



25 



30 



the surface of said 



222. A compositewith a hydroghilic surface, comprising: 
a substrate having a^surf ace7\and, 

a photocatalytic/iayer comprised of a photocatalyst, 
said photocatalytic laye;rxjeing bonded to 
substrate ; 

said photocatalyst x ^pera£i^ig upo^i photoexcitation 
thereof to render the surface of said layer hydrophilic such 
that the surface presents a water/wettability of less than 
about 10° in terms /of the contaacVngle with water. 



er comprising: 




223. An antiflogging traj 
a transparent si 

a substantially transparent la^er comprised of a 
photocatalyst and bonded to the surface of\said substrate; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of said layer hydrophilic such 
that the surface of said layer presents a waterWettability of 
less than about 10° in terms of the contact anglevwith water 
whereby adherent moisture condensate and/or water oroplets are 
caused to spread over the surface of said layer to tr^reby 
prevent the substrate from being fogged or blurred 
adherent moisture condensate and/or water droplets. 



witr 



224, An antifogging mirror comprising: 
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\a substrate with a reflective coating; and, 
^substantially transparent layer comprised of a 
photocatalyst and bonded to the surface of said substrate; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of said layer hydrophilic such 
that the surf ace^of said layer presents a water-wettability of 
less than about iV in terms of the contact angle with water 
whereby adherent moisture condensate and/or water droplets are 
caused to spread over the surface of said layer to thereby 
prevent the substrate\f rom being fogged or blurred with 
adherent moisture condensate and/or water droplets. 



225. An antifodging Jtens cor 



mg: 



a transparent len^forming body; and, 
15 a substantially transparent layer comprised of a 

photocatalyst ^4id bonded to tHf /surface of said lens-forming 
body; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of sVid layer hydrophi lip-such 

20 that the surface of said layer jte^sents a water>weftability of 
less than about 10° in terms of thecbntactangl e with water 
whereby adhe::ent moisture condensate and/or water droplets are 
caused to spAead over/the surface of said layer to thereby 
prevent the lefts— £drming body from being fogged or blurred with 

25 adherent moisture condensate and/or water droplets. 
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226, A composite according to claim 222 , Nwherein, for 
self -cleaning of the composite, said layer operates to permit 
adherent deposits and/or contaminants to be washed away by 
rainwater as said composite is subjected to rainfall, 



227. A composite according to claim 222, wherein said 
layer operates to prevent contaminants from adhering\to the 
surface thereof as contaminant-laden rainwater flows 
therealong . 
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A composite according to claim 222, wherein, to 
facilitate cleansing of the composite with water, said layer 
operates to\release adherent deposits and/or contaminants when 
soaked in or Vetted with water. 

229. A composite according to claim 222, wherein, for 
prevention of growth of water droplets, said layer operates' to 
cause adherent moisture condensate and/or water droplets to 
spread over the surface of sa%a layer. 



230. A composite acc 
promote drying of the si 
layer operates to cause 
the surface of said laye 



rding to claim 222, wherein, to 
s^rate after wetted with water, said 



dherent water d 



cla 



oplets to spread over 



231. A composite according v>o 
surface of said layer ils further coated 
protective layer which is operable 
photoexcitation a waterArettabili 
terms of the contact angle^wittu-Water , 



m\222, wherein the 
ith a hydrophilic 
present upon 
ot less^than aboutr^io* in 



232. A composite according to claim 222, wherein the 
surface of said layer is further coated witk a hydrophilifiable 
protective layer which is operable to present\upon 
photoexcitation a water-wettability of less thaij about 10° in 
terms of the contact angle with water. 



233. A composite according to claim 222, wherein said 
photocatalyst comprises an oxide selected from the grfc 
consisting of Ti02, ZnO, Sn02, SrTi03, WO3, Bi2(>3 and ^2^3. 



234. A composite according to claim 222, wherein sai< 
photocatalyst comprises the anatase form of titania. 
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s235. A composite according to claim 222, wherein said 
photocatalyst comprises the rutile form of titania. 

236. ^A composite according to claim 222, wherein said 
layer further comprises Si02 or Sn02. 

237. A coitoosite according to claim 222, wherein said 
layer comprises k coating wherein particles of said 
photocatalyst are \mif ormly dispersed. 



238. A compositeyaccx^rding to\claim 222, wherein said 
layer is made of a coaling containing silicone and wherein the 
surface of said coati^g\s formed /of a (derivative of silicone 
in which the organic/groups bondeq to tpe silicon atoms of the 
silicone molecules have been, substituted upon photoexcitation 
at least in part with hydroxy! g/roups under the photocatalytic 
action of said photocatalyst. 



239. A composite according \to\claim 222, 



comprising an intermediate layerVof ' 
interleaved between said substrate 
photocatalyst . 





non^cfecomposable material 
said layer of 



240. A composite according to claim 222, wherein said 
substrate contains alkaline metal ions and/£\r alkaline-earth 
metal ions and wherein a thin film for preventing said ions 
from diffusing from said substrate into said layer is 
interleaved between said substrate and said laye 



241. A composite according to claim 240, wherein said thin 
film comprises a thin film of silica. 



242. A composite according to claim 222, wherein the 
thickness of said layer is less than about 0.2 micrometers. 



162 



243, A composite according to claim 222, wherein said 
laye* further comprises a metal selected from the group 
consisting of Ag, Cu and Zn. 

5 24^Na composite according to claim 222, wherein said 

layer furthfer comprises a metal selected from the group 
consisting ok Pt, Pd, Rh, Ru, Os and Ir. 

245. A method for rendering a surface of a substrate 
10 hydrophilic, comprising the steps of: 

preparing a substrate coated with a layer comprised 
of a photocatalyst ;\and, 

sub j ecting\sa±d^photocatalyst to photoexcitation 
until the surface or said layer presents a water-wettability of 
15 less than about 1(T in \erms bf the contact angle with water- 

I \/\| 

246. An anyifogging n^hod^for preventing a transparent 
sheet member from being fogged o^r blurred with adherent 
moisture condensate and/or w^ter droplets, sa^fmethod 

20 comprising the/ steps of: / 

preparing a transparent sheet member coated with a 
substantially (transparent J\ayer \omp£±sed of a photocatalyst ; 
and, 

sub j Acting y^aid photocataWst to photoexcitation to 
25 thereby render the surface of said layer hydrophilic until the 
water wettability of said layer becomes^ less than about 10° in 
terms of the contact angle with water whereby adherent moisture 
condensate and/or water droplets are causey to spread over the 
surface of said layer. 

30 

247. An antifogging method for preventing mirror from 
being fogged or blurred with adherent moisture condensate 
and/or water droplets, said method comprising the\steps of: 

preparing a mirror coated with a substantially 
35 transparent layer comprised of a photocatalyst; and, 



subjecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
water wettability of said layer becomes less than about 10° in 
terms of tvhe contact angle with water whereby adherent moisture 
condensate \nd/or water droplets are caused to spread over the 
surface of said layer. 
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248. An aniiifogging method for preventing a lens from 
being fogged or blurred with adherent moisture condensate 
and/or water droplVts, said^meEhod comprising the steps of: 

preparing^ lens coatedNwith a substantially 
transparent layer comprised of a pnotocatalyst; and, 

sub j ecting said photoe&ta\yst to photoexcitation to 
thereby render the^ sur f ac ~ 
water wettability of said -„ rr 
terms of the contact angle with water whereby adherent moisture 
condensate and/ar water dropjle^s are caused to spread over the 
surface of said layer. 



of said layer hydrophilic until the 
ayer becomes less than about 10° in 





earning a 



comprising the 
a layer comprised 



249. A methls 
steps of: 

preparing a substrate coated 
of a photocatalyst; 

disposing said substrate outdoors 

subjecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
water wettability of said layer becomes less thar^ about 10° in 
terms of the contact angle with water; and, 

subjecting said substrate to rainfall whereby 
deposits and/or contaminants adhering on the surface ot said 
layer are washed away by rainwater. 



35 



250. A method for cleaning a substrate, comprising the 
steps of: 

preparing a substrate coated with a layer comprised 
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)f a photocatalyst; 

subjecting said photocatalyst to photoexcitation to 
theVeby render the surface of said layer hydrophilic until the 
water, wettability of said layer becomes less than about 10° in 
terms \f the contact angle with water; and, 

rinsing said substrate with water whereby organic 
deposits knd/or contaminants adhering on the surface of said 
layer are Released therefrom and washed away by water. 



10 



15 



25 
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251. A m^thod/f5r cleaning a substrate, comprising the 
steps of: 

preparing a subs^ate coated with a layer comprised 
of a photocatalyst 

jectiikj said photocatalyst to photoexcitation to 



thereby render the surf ac 
water wettability of s^aid/ 
terms of the contact a: 
/causing said 
whereby organic deposit^ 
20 surface o:: said layer 



i of said layer hydrophilic until the 
layer becomes less than about 10° in 
3 with water; and, 

strate soaked in or wetted with water 
nd/or contaminants adhering on the 
eleased therefrom. 




252. lA method for main^iiiiijg^ surface of a substrate 
disposed outdoors ciean, comprising the steps of: 

px^papmg a substrate^ coated with a layer comprised 
of a photocatalyst; 

disposing said substrates outdoors ; and, 
subjecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
water wettability of said layer becomes less than about 10° in 
terms of the contact angle with water whereby contaminants are 
prevented from adhering to the surface ok said substrate as 
contaminant-laden rainwater flows thereald*ig, 



35 



253. A method for preventing growth of water droplets 
adhering on a substrate, comprising the steps \f: 



• 1M • 



\ preparing a substrate coated with a layer comprised 

of\a photocatalyst; 

\ subjecting. said photocatalyst to photoexcitation to 
thereby, render the surface of said layer hydrophilic until the 
water wettability of said layer becomes less than about 10° in 
terms of the contact angle with water; and, 

causing adherent moisture condensate and/or water 
droplets to spVead over the surface of said layer. 



10 



15 



20 



254. A methoii according to one of claims 245-253, wherein 
the step of sub j ecfiing^d photocatalyst to photoexcitation is 
carried out with the\Tsunlight/. 



the step of subi/ecting s 
carried out with an elect 
consisting of fluorescent 
lamp, and merqliry lamp. 



255. A method acco^din^ A to one of claims 245-253, wherein 

photocatalyst to photoexcitation is 



256. A meithod for renjieri 
hydrophilic, comprising 




ip selected from the group 
incandescent lamp, metal halide 



;ubstrate 




a surface of a. 
*s of: 



with a layer 



coat 

comprised of a ^otocat^lyst; and7 

subjecting said p iocatalyst to photoexcitation 
until the surface of said layer presents a water-wettability of 
less than about 10* in terms of the coritact angle with water. 



25 
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257. An antifogging method for preventing a transparent 
sheet member from being fogged or blurred woSth adherent 
moisture condensate and/or water droplets, sa\d method 
comprising the steps of: 

preparing a transparent sheet member; 

coating the surface of said transparentWieet member 
with a substantially transparent layer comprised of\a 
photocatalyst; and, 
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subjecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
surfacte of said layer presents a water-wettability of less than 
about lo\ in terms of the contact angle with water whereby 
adherent moisture condensate and/or water droplets are caused 
to spread o\ter the surface of said layer. 



258, An antifogging method for preventing a mirror from 
being fogged or blurred with adherent moisture condensate 
and/or water droplVts , said method comprising the steps of : 
preparing^ mirror; 

coating the\surfafce of^aid mirror with a 
substantially transparent layer coipprised of a photocatalyst; 
and, 

sub j ecting skid ^hotocatal^t to photoexcitation to 
thereby render the sutf ace \f saijd layter hydrophilic until the 
surface of said layer presents a /water-wettability of less than 
about 10° in terms pf the cont^qt angle with water ^whereby 



adherent moisture condensate an 



to spread over the 



surface of saia layer. 



'or water droplets are caused 



259. An antifcgging method \f or fomenting a lens from 
being fogged or blurred with/adherent inoisture condensate 
and/or water droplets, said/method comprising the steps of: 

preparing avlens/ 

coating the surface of said lens kith a substantially 
transparent layer comprised of a photocatalyst; and, 

subjecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophobic until the 
surface of said layer presents a water-wettability^of less than 
about 10° in terms of the contact angle with water whereby 
adherent moisture condensate and/or water droplets ara\caused 
to spread over the surface of said layer. 



260. A method for cleaning a substrate, comprising the 



10 



st^ps of: 

preparing a substrate; 

coating the surface of said substrate with a layer 
comprised of a photocatalyst; 

disposing said substrate outdoors; 
.subjecting said photocatalyst to photoexcitation to 
thereby reWer the surface of said layer hydrophilic until the 
surface of £aid layer presents a water-wettability of less than 
about 10° in Verms of the contact angle with water; and, 
subjecting said substrate to rainfall whereby 
deposits and/or\contaminants adhering on the surface of said 
layer are washed Vway by rainwater. 



15 



20 



25 



Dr cleaning a\ substrate, comprising the 



:>strate ; 



261. A method 
steps of: 

preparing a, 

coating the surface of s^id substrate with a layer 
comprised of a phobfacatalyst; 

sub j ecti/ng said photocat/klyst to photoexcitation to 
thereby render thk surface of\said layer hydrophilic until the 
surface of said layer presentsV/w.iter-wettability of less than 
about 10° in terms of the conta* 



deposits and/or 
layer are release 



-^angle with water; and, 
rinsin j said substrace wi&h water whereby^organic 



pntaminants 
therefrqn 



idherinijLon the sjirf ace of said 
and washed away by water. 
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262. A method for cleaning a substrate, comprising the 
steps of: 

preparing a substrate; 

coating the surface of said substrate with a layer 
comprised of a photocatalyst; 

subjecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophobic until the 
surface of said layer presents a water-wettabilit\of less than 
about 10° in terms of the contact angle with water ;\and, 
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causing said substrate soaked in or wetted with water 
wheiiseby organic deposits and/or contaminants adhering on the 
surface of said layer are released therefrom. 

263\ A method for maintaining a surface of a substrate 
disposed outdoors clean, comprising the steps of: 
preparing a substrate; 

coating the surface of said substrate with a layer 
comprised of a ^photocatalyst; 

disposing said substrate outdoors; and, 
subjecting said photocatalyst to photoexcitation to 
thereby render the Surface of said layer hydrophilic until the 
surface of said layeXpre^nts a\ water-wettability of less than 
about 10° in terms of the contact\ angle with water whereby 
contaminants are prevented from adhering to the surface of said 
substrate as contaminant- 



rater flows therealong. 
growth of water droplets 



Dstrate with a layer 



264. A method flor prevei 
adhering on a substrate, comj 
preparing 
coating tfti 
comprised of a photoc 

sub j ecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer hydrophilic until the 
surface of said layer presents a water-Wettability of less than 
about 10° in terms of the contact angle with water; and, 

causing adherent moisture condensate and/or water 
droplets to spread over the surface of saidiayer. 



265. A method according to one of claims 2S6-264, wherein 
the step of subjecting said photocatalyst to photoexcitation is 
carried out with the sunlight. 
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266. A method according to one of claims 256-264, wherein 
the step of subjecting said photocatalyst to photoexcitatron is 



^carried out with an electric lamp selected from the group 

>nsisting of fluorescent lamp, incandescent lamp, metal halide 
labp, and mercury lamp. 
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167. A method of manufacturing a composite with a 
hydrophobic surface, comprising the steps of: 

preparing a substrate having a surface; 
\coating the surface of said substrate with a photo- 
reactive layer comprised of a photocatalyst and operable to 
present uponSphotoexcitation a water wettability of less than 
about 10° in 'terms of the contact angle with water; and, 

subjecting said photocatalyst to photoexcitation 
until the water wettability of said layer becomes less than 
about 10° in termsNpf the contact angle with water. 



268. A method of)4anuf acturing an antifogging transparent 
sheet member , comprising the steps /bf : 

preparing a transparent substrate having a surface; 

coating the surface of /said substrate with a 
substantially transparent pkoto/reactive layer comprised of a 
photocatalyst and operable to^resent upon photoexcitation a 
water wettability of less t^an\abqut 10° in terms of the 
contact angle 

subje x qting ^edd photocatal^st^o_pJiQto^eitatl^n 
until the water wettability of saidNlayer becomes less than 
about 10° in terms of the contact angle with water. 



269. A method of manufacturing a seJN^-cleaning composite, 
comprising the steps of: 
30 preparing a substrate having a surface; 

coating the surface of said substrate with a photo- 
reactive layer comprised of a photocatalyst and\perable to 
present upon photoexcitation a water wettability erf less than 
about 10° in terms of the contact angle with water Kand, 
35 subjecting said photocatalyst to photoexcitation 



170 



until the water wettability of said layer becomes less than 
about 10° in terms of the contact angle with water. 



Sn70, a method of manufacturing an antifogging mirror , 
comprising the steps of: 

preparing a substrate with or without a reflective 
coating, s&id substrate having a surface; 

coating the surface of said substrate with a 
substantial lwtransparent photo-reactive layer comprised of a 
photocatalyst and operable to present upon photoexcitation a 
water wettability of less than about 10° in terms of the 
contact angle witnv water; 

forming wher^^necessary a reflective coating on the 
opposite surface of^s^id substrate prior to or subsequent to or 
during the course of skid step of coating; and, 

subj ecting said photocatalyst to photoexcitation 
until the water wettability oh said layer becomes less than 
about 10° in/terms of the Qooflact angle with water. 

271. A/method of manufacturing an antifogging lens, 
comprising the steps ofy 

preparing a .Xens-f orihing^body^having a surface; 
coating the surface of Isaid body with a substantially 
transparent photo-reactive layer comprised of a photocatalyst 
and operable to present upon photoexcitation a water 
wettability of less than about 10° inVerms of the contact 
angle with water; and, 

subjecting said photocatalyst £o photoexcitation 
until the water wettability of said layer Becomes less than 
about 10° in terms of the contact angle with\water. 



272. A method according to one of claims 2\7-271, wherein 
said step of coating comprises the substeps of: 

(a) coating the surface with a thin filn\of amorphous 
titania; and, 



• m # 



(b) heating said thin film at a temperature less than 
the softening point of the substrate to transform amorphous 
titanik into crystalline titania. 



10 



15 



20 



25 



30 



35 



273. \A method according to claim 272, wherein prior to 
said step ofe coating the substrate is coated with a thin film 
of silica toWvent alkaline network-modifier ions from 
diffusing fromNthe substrate into said photo-reactive layer. 

274. A method according to claim 272, wherein said step 
(a) is carried outV applying onto the surface a solution of 
an organic compound Wtitanium, followed by subjecting said 
compound to hydrolysis, and dehydration polymerization to form 
said thin film of/amorrihous titjinia over the surface. 

275. A method accordW tojkaim 274, wherein said organic 
compound of titanium is selecte^l from the group consisting of 
an alkoxide 
of titanium. 



titanium 




elate of titanium and an acetate 




rding to cua^m 272, wherein said-step 



276. A 

(a) is carrieKoiit<by applying ont^s the~surface' a solution of 
an inorganic compound of titanium, followed by subjecting said 
compound to hydrolysis and dehydration polymerization to form 
said thin film of amorphous titania ovdr the surface. 

277. A method according to claim 2 7 6\ wherein said 
inorganic compound of titanium is TiCl 4 or\i(so 4 ) 2 . 

278. A method according to claim 272, wheWn said step 
(a) is carried out by sputtering. 

279. A coating composition for use in forming^ 
photocatalyticallyhydrophilifiable coating on a substrate, 
said coating composition comprising a photocatalyst operable 
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H^pon photoexcitation thereof to render the surface of said 
editing hydrophilic on the order of less than about 10° in 
terms of the contact angle with water, 

280\a coating composition according to claim 279, wherein 
the surf ackof said coating thus rendered hydrophilic upon 
photoexcitation is operable to permit adherent moisture 
condensate and^or water droplets to spread thereover to thereby 
prevent the substrate from being fogged or blurred with 
adherent moisture\:ondensate and/or water droplets. 

281. A coating composition according to claim 279, wherein 
the surface of said £oe&ing N thus rendered hydrophilic upon 
photoexcitation i^operallsae ^to permit adherent deposits and/or 
contaminants to be washed\^ay by rainwater as the substrate is 
subjected to ra/nfall wher^the surface is self -cleaned* 

282. A coating compositio^a according t^tflaim 279, wherein 
the surface of said coating\^k rende^ediiydrophilic upon 
photoexcitation is operable to^^yent contaminants from 
adhering to tie surface ^s contamitiant-laden rainwater flows 
therealong. \ / \ 



283. A coating composition according to claim 279, wherein 
the surface of said coating thus rendered\hydrophilic upon 
photoexcitation is operable to release adherent deposits and/or 
contaminants when soaked in or wetted with wkter to thereby 
facilitate cleansing of the substrate with water. 

284. A coating composition according to claita 279, wherein 
the surface of said coating thus rendered hydrophAic upon 
photoexcitation is operable to permit adherent moistiire 
condensate and/or water droplets to spread thereover t\ thereby 
prevent growth of water droplets, 
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1£5. A coating composition according to claim 279, wherein 
the surface of said coating thus rendered hydrophilic upon 
photoexcitation is operable to permit adherent moisture 
condensate\and/or water droplets to spread thereover to thereby 
promote drying of the substrate after wetted with water . 

286. An antifogging transparent sheet member comprising: 
a transparent substrate; and, 

a substantially transparent layer comprised of a 
photocatalyst and bonded to the surface of said substrate; 

said photocatalyst operating upon photoexcitation 
thereof to render the Surface of said layer hydrophilic whereby 
adherent moisture condensate an£/or^water droplets are caused 
to spread over the surf ac\ of/said layer to thereby prevent the 
substrate from being f oggedWbr blurred wxjzh, adherent moisture 
condensate and/or water drppVets. 



287. An antifogging Mr r or Ncdmprising: 

a substrate with a reflective coatina^and, 
a substantially transparent layerxJomprised of a 
photocatalytic semiconductor ma^k^^antfbonded to the surface 
of said substrate; 

said photocat^lyticyinaterial 
photoexcitation thereof 



A 



erating upon 



£_jp6nder the suirf ace of said layer 
hydrophilic whereby adherent moisture condensate and/or water 
droplets are caused to spread over the surfatee of said layer to 
thereby prevent the substrate from being fogged or blurred with 
adherent moisture condensate and/or water droplWts , 



288. An antifogging mirror according to claim\£87, wherein 
said mirror is a rearview mirror for a vehicle. 



289. An antifogging lens comprising: \ 
a transparent lens-forming body; and, \ 
a substantially transparent layer comprised of a* 



photocatalyst and bonded to the surface of said lens-forming 
hody; 

\ said photocatalyst operating upon photoexcitation 

thereof to render the surface of said layer hydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over the surface of said layer to thereby prevent the 
lens-f ormiiig body from being fogged or blurred with adherent 
moisture condensate and/or water droplets. 



290. An aAtifogging method for preventing a mirror from 
being fogged or Murred with adherent moisture condensate 
and/or water droprets^sarid-method comprising the steps of: 

preparin^a mirror coated with a substantially 
transparent layer^on^rised of a^ photocatalyst; and, 

subjecting said photocatalyst to photoexcitation to 
thereby render yche surface of sai^ layer hj^rophilic whereby 
adherent moistjure condensate and/or wat^r^ droplets are caused 



to spread over the su: 



291. An antifogg; 
being fogged <pr blurrj 
and/or water 



Jace t>f said layer. 




ig method^f or preventing a lens from 
adherent moisture condensate 
iroplets, said method comprising the steps of: 
preparing/a lens coated with a substantially 
transparent layeTcomprised of a photocatalyst; and, 

subjecting said photocatalyst to photoexcitation to 
thereby render the surface of said layer^hydrophilic whereby 
adherent moisture condensate and/or water droplets are caused 
to spread over the surface of said layer. 



292. A composite with a hydrophilic surface 

a substrate having a surface; and, 

a photocatalytic layer comprised of a pho\pcatalyst, 
said photocatalytic layer being bonded to the surf ace\of said 
substrate; 

said photocatalyst operating upon photoexcitation 



comprising : 
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thereof to render the surface of said layer hydrophilic to 
perijoit adherent deposits and/or contaminants to be washed away 
by rkinwater to thereby self-clean the composite as said 
composite is subjected to rainfall. 
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293\ A composite with a hydrophilic surface, comprising: 
substrate having a surface; and, 
a\photocatalytic layer comprised of a photocatalyst, 
said photoca\alytic layer being bonded to the surface of said 
substrate; 

said photocatalyst operating upon photoexcitation 
thereof to render^ the /Surface of said layer hydrophilic to 
thereby prevent contaminants from adhering to the surface 
thereof as contamipajit-laden rainwater flows therealong. 



294. A comp 
said substrate i 




:a^i 



rding to claim 292/^or 293, wherein 




ic surface, comprising: 
photocatalyst and bonded to 



295. A composite with 

a substrate; aind, 

a layer comprised of 
the surface of saldsubstrate ; 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of sai& layer hydrophilic to 
permit adherent deposits and/or contaminants to be released 
when soaked in or wetted with water to thereby facilitate 
cleansing of the substrate with water. 



296. A composite with a hydrophilic surface, comprising: 
30 a substrate; and, \ 

a layer comprised of a photocatalyst anii bonded to 
the surface of said substrate; \ 

said photocatalyst operating upon photoexcitation 
thereof to render the surface of said layer hydrophilite to 
35 permit adherent moisture condensate and/or water droplets to 




pread thereover to thereby prevent growth of water droplets, 

A composite according to claim 296, wherein said 
substi^te is a radiator fin for a heat exchanger and wherein 
said layer permits adherent moisture condensate and/or water 
droplets to spread into water film to thereby increase the 
efficiency of the heat exchanger. 



298. A comp 
10 a subst: 

a layer c 
the surface of said, 

said pho 
thereof to render /the 
15 permit adherent m 

spread thereover to thereb 
after wetted with water. 



site with-ahydrophilic surface, comprising: 



tei/and, 

iprised of photocatalyst and bonded to 
strate ;l 

ocatas^yst operating upon photoexc^tation 
>'of said layer hydropfiilic to 
nsate and/or wajt^r droplets to 
ote drying^of the substrate 
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299. A compokTt e,according to claim 298, wherein said 
20 substrate is a surface of an article selected from the group 
consisting of mirror, lens, sheet glass, a.nd windshield. 



300. A composite according to claim 298, 
substrate is a surface of a pavement. 
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